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&5 UNITED S5TATES ENVIRONMENTAL PROTECTION AGENCY 11-L-66
m ] Office of Alr Qualty Planning and SLancands
f ] Rasearch Triangls Park, Monh Caralina 27711
Py gt
£ ISER 1993
Mr. John Weber
President
ICANCD

313379 Railiroad Avenue
Unfom City, California 94587

Dear Mr. Weber:

The United States Eavirommental Protection Agency (EPA) 1s currently
gathering information on the air pollutant asbestos and on contral techafgques
wsed to centrel ealssions of asbestos from the demalition and renovation of
buildings. This informatfon will be used to amend the existing national
e=fssion standard for the hazhrdous air pollotsmt (HESHAP) ashestos
(80 CFR 61 Swbpart B) fn accordance with Section 112 of the Clean Ar Act.
In order to set standards that are cost effective and envirommentally
sound, we nead information on the costs and techniques of ashestos removal
and control that appeér to be among the most effective. To wse EPA and
industry time efficiently, we are gathering necessary data through written
requests.

This letter is to request fnformation cn the demolition of & mall
hotel. The information requested 1s ftemized in Enclosure 1 to this
Tetter. Enclosure 2 13 a draft of Chapter & of our background information
document that will be used to support decisiens on any need For revising
the ashestos MESHAP, This draft includes our description of a small hotel.
Me are aware that it 15 wnlikely that your company has demolished a small
hotel exactly 1ike the ong described. What we would 1ike are data on a
profect that your company has performed within the past 5 years that most
nearly fits the description of the small hotel in Section 6.1.1.2. We are
also enclosing a table (Enclosure 3) shewing our cast estimates for many of
the model plants described in the draft of Chapter 6, including our current
cost estimates for demclitfon of a small hotel. The data you furnish will
be used to evaluate the integrity of the s=a11 hotel and other cost estimates.
Although we are not requesting this, plesse do not hesitate to comment on
or criticize any of our other descriptions of model plants or our cost
estimates 1 you desire to do this.

We are sensitive to the amount of labor required to respand to this
reguest, and we have tried to 1imit 1t to the data we need for developing
regulations and to minfmize demands on your time. We are mot dsking for an
exhaustive search of your records and will accept your best estimates. 1f
you want or need assistance in preparing answers to this request, please
contact us. Also you miy respond “not applicable® to gquestions that do mot
apply to your operations.
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The suthority for EPA's information gathering is included in Sectfon 114
of the Clean Alr Act (42 U.5.C. 7414). [Enclosure 4 contains a suemary of this
authority. If you believe that dizclosure of the informaticn we request would
reveal a trade secret, you should clesrly {dentify such fnformation as discussed
in the enclciure. Any information subsequently determined to comstitute a trade
secret will be procected under 18 U.5.C. 1%05. If no claim of comfidentiality
accompanies the Information when 1t i received by EPA, 1t may be made avaflable
to the public by EPA withest further notice (40 CFR Part 2.203, September 1,
1576). A1l emission data, however, will be available to the public. 1t will
expedite the study and sieplify problems if you would separate any data claimed
to be confidential from the balance of the data.

EPA has contracted with Research Triangle Institute (Contract Nusher
£8-02-3056] to obtain information pertiment to the assetsment of the WESHAP
for asbestos., Thus, as noted in Encloture 5, RTI hag been desfignated by the
EPA as an authorized repreésontative of the Agency. Therefore, RTI haz the
rights discussed above and in Enclosure 4. As a desigrated representative
of the Rgency, RTI 1s subject ta the provisions of 42 U.5.C. 7414(c) respecting
confidentiality of methods or processes eéntitled to protection 23 trade secrets.

Enclosure 6 summarizes Agency and Emissfon Standards and Englneering
Division policies and procedures for handling privileged information and
describes EPA contractor commdtments and procedures for use of confidential
materfals. It is EPA's policy that compliance by am authorized representative
with the requirements detailed im Enclosure & provides sufficient protection
for the rights of submitters of privileged information.

1f you have any ouestions regarding this reguest, want assistance, or are
unable to provide 5= Uk responses to the enclosed questions by Octeber 21, 1983,
plesse contact Mr. Jonn Copeland at [919) S41-5601.

51th?;é :
' ; Jack R, Farmer
Mrector
Emission Standards and

Engineering Division

& Enclosures
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ferol ition/Renovation Quesktionnaire

pate malled
tepl. £3, 1963

fdentical Tetters semt to the Tollowing addresies:

Hr. Wareld T. Hudjing

President

Hudgins and Company, Incorporated
Atlanta, Georgia J031E

Mr. Mark Schwab

President

Cuyahoga Wrecking Carporation
210 Rorth Ogden Stredt
Chicage, [114nois 60607

Hr. Cran Gates

Vice President

Wrecking Corporation of America
3700 Wheeler Averue
Moxandria, Yirginfa 32304

Mr. Mormin Mandell
PFresident

Natfomal Wrecking Coepany
1231 West 42nd Street
Chicago, I1linois 60609

Mr. B111 Saith

Fresident

Master Clean of Morth Carolina, Inc.
1175 01d Salisbury Road

Minston Salem, North Carclina 27107

Dr. Raymond Compion

Environmental Comservation Coordinator
Exxon Corporation

F.Uc 'ﬂl HB-U

Houston, Texas 77001

Hr. Harwey Stern

Vice President

Cleveland Wrecking Company

702 Chester Pike

Sharon Hi11, Pennsylvania 19079

Huga Wue Proler Company
901 New Dock Street
Terminal Island, California SO731

fi.m Hat ki )
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two=story cepartment store

large power generating syitess

medium industrial boiler

large office building

medium school

large refinery

dingle family dwelling

cargo ship
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ENCLOSURE 1
COST QUESTIONMATRE FOR DEMOLITION

Please answer this guestionnaire as completely 23 patsible from existing

infarmation tources, The information is nécessary to provide the EPA with 4a
accurate dezeripticn of the industry. Do not hesitate to sention ary
@ifftculties you have experienced with air pollution control technigues or in
ather environsental argas, Please mark cach respanse that you clala to be
confidential, If there are any questions regarding the questionmaire, please
contact Johm Copelend at (519) 541-5595.

21

L

Form A, Ganeral Data

fame and address of responding company

Msme and telephone nusbor of person to be contacted if further detafl fs
nispded

How mary demolition jobs did you perform last year (1982)7

What percentage of these fnvolved asbestos removal work?

Estimate the current average hourly rate of pay {excluding fringe

benefits) for & common laborer inm your employment b fhr

— g

18g

pawiij
N3P oy jo Aend
S|q1 UBg) JRRE 339 9)
plmuwy wil syl § :32LOH

aY) o1 ang ) 1) CEANCU

xoIsy |




] |
: § : : B2

’ SZ823]
' §o=o_ I

- -

o E : - =
ERCLOSURE 1 - E;I
£OST QUESTIONMATRE FOR RENOVATION § s_.3% l
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Pleste antwer this guestiomnaire as coapletely 23 posiible from existing 'I

fnformation sources., The information i3 recessary to provide the EPr with an

sccurate description of the industry. Do not hesltate to meation any
difficulties you hive cxperienced with air pallution control techniques or in
gther environmental areas. Please mark each response that you claim to be
confidential. If there are any questfons regarding the questionnaire, please
contact Jobn Copeland at ([919) S41-5595.

Farm A. General Dats

1. Mame and address of responding company

| YOI+ |

3.  Heme and telephone nusber of perion to be contacted 1f further detail is
needed

3. How mamy rencvation jobs did you perform last year [1982)7

What percentage of these involved asbestos resoval work?

4, Estimete the current average hourly rate of pay [eacluding fringe

benefits) for a skilled asbestos control worker {or other skilled worker

that removes asbestos) in your employment § Jhr




1.

5.

Form B, [ndividual Job Data Sheet

Lecation [elty and state) of job.

pates job was performed

Estimated total walue of the job including what yau witre pafid
including return from salé ef serap and other items
44

Total estimated return from sale of scrap and other 1teas
%

Brief description of types of salvaged materials sald [such a5 steel
gcrap, plesbing fiztures, electrical motors, ete.)

—

grief description of your part of the fob jneluding work done by
subcontractors you pald

pE—

purpose of desolitien [check where applicenle]

a. 5ite clearance for planned facility .
1f checked, brief desepiption of planned facility

b. site clearaace plansg erknizen

it B
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Ex

Other {explain)

Prorate and break dewn the wvalue reported in fzem 1 into the

following components, estimating 23 necessary.

not appliceble.

a.
b.

d.

=B

.J-
k.

iocation and detection of ashbestos

Reagwal of objects to minimize asbestos
contanination

Exposing hidden asbestos

tealing work &reas to minimize asbesiod
contanination of other building areas
during asbestos removal

Sepling ducts to minimize ashestos
contanination

Exhaust wentilation to minimize asbestos
contamination

Filtration or other cleaning of eihaust
ventilation air

Removal of asbestos from pipes, beams,
ceilings, equipment, etc., including
packaging for transpart awhy from the
demolition site

Transport of asbestos waste to disposs] site
Handling of asbestos waste at disposal site
Replacenent ﬂ'F phjects or materials removed
to minimize atbestos contemination [see
Item b}

Necontamination of sreas contaminated by
atbestos

Monitering the effectiveness of decontamination

pemaval of barrlers, temporary oxhaust
yentilation fyitems, etc.

Feparting required by MESHAP

Reporting required by State andfor local
air pollution regulations

lge MA where item 15
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q. Protection of oaployees including reparting ] g E g:l
for OSHA and State or local regulations = il
r. Mater pallution costrol ] g? ..E.gl
3. (nher costs related 1o asbestor (specify by L} 'I
footnote 1f more than 1 percent of Item 1)

t. Monasbestos-related demolition cost other 1
then dizpozal of nenssbestos waste

. [Disposal of nonasbestols waste 5

v. Cost of construction included in job &uch 5
a3 ceiling or carpeting replacemant, etc.
(specify by footnmote 1f more than 1 percent
of Ttem 1)

W, Other (specifly by footmnote i more than 1

1 percent af [tem 3; profit and. ocverhead
shauld be prarated for items a through v)

%, Total (should be the same as ltem 3) ]

Deseription of asbestos resowal (estimates are scceptable)

roisdey |

a2, Type of barrier for Items Plastic
84 &nd Be Plywand
fther (spocify)

b, Type of Tilter for Item 83 Manufecturer
Cleanable fabric Tilter . |
Disposable filter

€. Type and amount of asbestos-containing material rémowed for
Item B. Report in terms of either (1) ared &nd thickness,
{2) vole=e, or (3) bulk mass.

Soft or semfihard friable [removed by screwdriver,
seraper, Wafife, otc.)

Herd friable (removed by chipping tool, etc.)
Malded- insulation (banded, etc.)

Blankets (banded, etc.)

Other [describe if more than 5 percent of total)

S




10.

d. Location and mmount of isvestos-containing material for [tem B.

Report in terms of elther {1} area and thickness, [2) wiume, or
(1) mass.

Ceiling

Eall

Structural mesber (fireproofing, etc.)
Fiping

Equi pment

Other

i

¢, FRemoval tools wied for Item Bh (check)

Chipping tool manual
Chipping taal motor driven
Serewdriver

Enife

Scraper

Hurmer

Sl
Other (dascribe)

f. Dust suppression technigues for Item Bh (check)

Flain water wetting

Water with wetting ageat
Wetting agent uied

Hame of wetting agent
Mapufacturer of wetting agent
Asbestos waste sealed

L

in plastic bags Tag oo W
Vacuum clesner used Yes— W
Other technigue uied (describe)  Yes _ M e
TEbesios wasie woited Yot et WO

g. Provide brief description of any hidden asbestos that was
exposed before removal _

Haste digposal data, (Estimates are seceptable, Report in units
of cublc yards except as noted.) :

5. Mbestos-containing waste sealed in plastic bags

b. Asbestos-contaiming wiste bulk

c. Distance from demalition site to ashestos waste miles
disposal site . o

d. Monasbestos-contalning waste
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11.

e, Distance from demalition site to nonasbestos
waste disposal site

f. Has same waste disposal site used for asbestos
and nongtbestos wastel

9. Jwerige tire of losd of ashestos wazte
h, Average size of load of nondsbestod wiste
1. Mz the waste hauled wnder contract?

J. 0id you contrect for disposal?y

Type of nonasbestos demolition technique

Clam and ball
Floor by floor

I=plosion
Other (describe)

—
—

Yes

nlles

£2273]
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12. Othér data

a, Capital equipment required in conmection with the resoval and

digposal of asbestes.
provide =he following infarmation.

Capftal
Equipment

Manufacturer, Model Mo,
Rated Capacity, W

Humber
Required

Capital
Cost

[$/unit

and yr)

Far the equipmsnt 11sted below, WF wied,

Expecied
Life
(¥r]

UeEilization

freguency
(times
wied fyr)

Negative air pressura
{exhaust ventilation)
iyitem

Spraying equipsent

Portable MEPAR-T1]tered
vacuum cleaners

Tanks

Purps

Hajor hand tools
Buckets
Shovel s
Scapers

Other {specify)

Air sampling equipment

Mobile decontamination
trafler for workers

Other capital eguipmant
[please identify)

igh-efficiency particulate air,

o R T M
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b. Estimate of costs facurred, §f any, Tor utilicies 23 2 result

of ashestos removel activities,

Amount uted

Electricity kih
Water gal
Fuel (specify type) Gal

Other (1dentify)

Lost

Total
utility esst

PR
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ENCLOSURE 2

DRAFT COPY

B, MODEL PLANTS AND REGULATORY ALTERMATIVES

This chapter describes sodel plants and regulatory alternatives
considered by the U.5. Environmental Protection Agency (EPA) to control
asbastos emiz-ions. The mode] plants and regulatory alternatives ware
developed to serve as a basis for estimating the environmental, econcaic,
and energy ispacts of revisions to the naticnal esission standard for
ashestos. For some socurce categories already coversd by the standard,
mora stringent requiresents are being censidered. [In addition, sources
not presently covered by the standard may be added. In view of the
hazardous nature of asbestos, EPA is not considering making the stand-
ard less. stringent. o

Hodel plants for demdlition and renovation, m!f11ng. sanufacturing,
and fabricating are presented in Section 6.1. Sectien 6.2 presents
regulatory alternatives being considered far each scurce category.

6.1 MOODEL PLAMTS

Types and sfzes of model plants are presented in this sectien.
Information on emission sources (eé.g., ore drying and bag epening) far
specific ssuree categories are discussed in Chapter 3. The milling,
sanufacturing, and fabricating model plants presented fin this secticn
do not include data on typical air pollutien control equipment currently
in use. These data will come frem industry reports compiled by EPA
under Secticn 8(a) authority of the Towlc Substances Control Act
{TSCA). Section 8(a) cata were naot avaflable when the sadel plants im
this section were prepared. These data may be supplemanted with data
gathered from questicrnaires sent to industry under authority af
Saction 114 of the Clean Air Act. Data on air pollutien control
equipsent will be added to model plantg when they become available.
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Current contrals reguired in desolition and removation are expresied
in the discussion of baseline in Section 6.2, Regulatary Alternatives.
Alternative cantrols to be analyzed are alio presented in Sectien B, 2.

Madel plants were developed for demoliftion and renowation; asbestos
nilling, sanufaciuring, and fabricating; and asbestos waste disposal.
Models for encapsulation are included in the renovation models.

Hodals were not develeped for manufacturers of asbestes shotgun shall
wads or spraying (ecurrently covered by the national enfssion standard
for hazardous afr pollutants [MESHAR]) becauvse of the low or discon-
tinued wse of agbestos in these applications. In the context of
damoiition and renovation,™ model plants represent dtructures that are
to be renovated or demolished and that may be subject to a proposed
revisicn of the standard, The sizes of the mode]l facilities and the
locaticns of asbestos in the sodels are considered representative of
sctual structures that will be desolished or renovated. Mcdel plants
far asbestos mi11s, asbestos product manufacturers, and asbestod
product fabricaters represent emission sources and structured At the
industrial gite, fncluding onsite waste disposal facilities. Fer
waste disposal sites, model plants represent offsite Tandfills, which
are owned and operated by somecne other than the generator of asbastos
waste.

With the addition of information on afr pollution control equip-
sent from Section 8(a) data and Sectfon 114 data, the sodels presented
in this chapter will represent a "base case" for cosparing the cost,
econcaic, energy, and environmental impacts of regulatory altérna-
tives. Selection of mode] plants §s based on a review of published
fnfor=ation and discussions with cesolition contractors, asbestos
{ndustry representatives, waste minigement facility representatives,
and Fedaral and State Gavernment officials respensible for enfarcing
HESHAF's and for asbestos removal programs.

Mode! desolitions andfor renovations were developed for each of
the fallowing categories:

"Rencvation includes maintanance and repair.

§-2
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Educational buildings * Petroleva refinery/ :
petrochemical plants

Honhousekeeping

residential buildings . Electrical utilities
. Stares and sercantile . Single-unit cwellings

and other comnercial

bufldings . Ships

Hultiunit dwellings = Office buildings

. Hospitals and institutions

In all of these models, waste disposal 15 assumed to be accosplished
by hauling all debris to a waste disposal site.

Model plants were develeped for the following asbestes aflling,
smanufacturing, and fabricating facilities:

. Hil1ing . Coatings and sealants
manufacturing
. Paper manufacturing
+ Gaskets and packings
«  Friction saterials mamue manufacturing
facturing
. Asbestos textiles
. Asbestos/cement (ASC) nanufacturing
products manufacturing
. thlerine manufacturing
- Vinyl/asbestas (V/A) .
fleor tile manufacturing . Febricating procesies

* Asbestoz-reinforced
plastics mapufacturing

Model plants also were developed for asbestos waste disposal sitaes.
6.1.1 Dessliticn and Renovation

6.1.1.1 Educational Buildings. Educational buildings hause
scademic or technieal instruction and include scheels (elementary,
funior high, and senior high), colleges or universities, vecational
schools, Tibrarfes, and suseums. 5chools were selected to represent
educational buildings.

Elemantary schools, junior high sehoals, and high schoals are
commonly housed in low-rise buildings that may contain any or all of

L tha fallewing facilities:
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Clasirooms (including industrial . Swisaing pool
arts room and laboratories)

Offices
. Cafeteria and kitchen

Teachers' Tounge
d Auditorium

Boaller rcoa
Gymnasfum

Library

School buildings aften centain nonfriable asbestos materials in
celling tiles, floor tiles, laboratory counter tops, ASC pipes, and
cther materiald. Friable aibdestes materidls were oTTeA used 3% &
fire-protective coating on structural steel frames; 83 a desorative
and acoustical finich on walls and ceilings; and as thermal insulation
on boflers, heaters, steam pipes, and hot water pipes.

Three sizes of schools were selected as representative of schools
cantafnfing asbestos material. The first school i3 2 small, ome-story
school with a total fleor area of 4,003 mf (43,200 fe?). The second
school 15 & medium-sized 3chool consfsting of three bufldings: a '
two-story aain building containing 9,490 & (103,000 ri?) of floer
ared, a one-story cafeteria 752 =% (8,100 ft%) fn area, and 2 1,115-s%
(117,000-1t2) gymnasium. The third s a large school consisting of
three buildings: a three-story main building containing 21,089 m?
(227,000 ft2) of floor area (plus a 2, 084-n® [22,000-7t2] basement), &
one=story cafetaria containing 1,672 o® (18,000 ft?) of floar area,
and a one-story gymnasium comtaining 2,415 m® (26,000 ft3) of fleoor
aren. Tables 6-1, B-2, and 6-3 show asbestos-centaining materials in
the snall, medium, and large schools, respectively.

Models were develcped both for rencvaticn and demolfition of these
scheol buildings. Three models were developed to represent the renova-
tion of small, medium, and large scheols (see Table G-4). In all
three school renovation models, renowation will consist of removal af
the entire ceiling, which is covered with 1.3 e (0.5 in.) of frisble
asbestos materfal. In all school rercvation models, removation will
consist of scraping the friable asbestos material from the gypsum
ceilings, dropping and disposing of the ceiling, replacing the ceiling,
and spraying on a nonasbestos-containing material.
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TRELE B-1. ASEESTOS MATERIALS IN SMALL SCHOOL
Type and
Location of Amount aof thickness
asbestos asbestos of asheilos
Bailer 9.1 a? (100 f13) 5.4-ca (2.5 1n.)
trowelled=on
material

Stedm piping
Exposed G.42-cam
(2.5-1m.)

Concealed 1.9=-€m
{0.75-1in.]

Hot water piping
Concealed 3=cm
(2=1n.)

Concealed 2,5-ca
{1-in.}

Ceiling

0.5 = (100 ft)

457 m (1,500 ft)

6L m {200 ft)
12.5 (350 fi)

4,013 n? (43,200 t?)

2.5 (1-in.})
premolded insu-
Tation

2.5-cm (1=fn.})
presoided insu-
latien

(.64-cm

{0, 25=fn. )
carrugated paper
0.64-cm

(0.25-1n.})
corrugated paper

1.27-cm (0.5-1n.)
sprayed=an
material

32273

=58
EEF=Q|
E%f%xl
E;§§|

aSeH
ERH
I

orssy |




TABLE &-2.

RSBESTOS MATERIALS IN MEDIUM SCHCOL

Location of
asbestos

Amount of
asbestag-
containing
material

Type and
thickness
of asbestos

paap) Dupaq

Main building
Boflers (2)

ateam piping
Exposed 7.6=ea (3-1in.)

Concealed S5-cm (2-in.)

Loncealed 2.5-cn (1-in.)

Hot=water piping
Concealed S-cm (2-1n.)

Concealed 2,5=cm (1-°

Structural steel
25.4-ca (10-1n.) colu=ng

15.2-¢cm (E-fn, ) beams
Ceiling

Cafateris

Boatler
Steam piping

Expozed S5-cm (2-in.)
Concealed 25-ca (1-1n.)

42 = (450 1)

20 m (65 Tt)

165 m (540 ft)

543 (1,800 ft)

110 = (360 ft)

14 m (45 f1)

488 m (1,600 ft)

6,858 m (22,500 fr)

9,450 o (103,00 ft2)

& =? (45 fi1)
11 m (36 ft)

41 m (135 ft)

S=cm (2=fn.)
presalded block

2.5-ca (1-in.) pre-
molded insulation

2.5-ca (1-in.)
premalded insula-
tion

2.5 cm (1-in.) pre-
malded insulation

0.6-ca (0.251in.)
corrugated paper

0.6-ca (0.25-1n.)
corrugated paper

6.4-ca (2.5-1n.)
sprayed-on material

31.8=cm (1.5 1n.)
sprayed-cn material

1.3cm (0.5 1in.)
jprayed-on =aterfal

&-ca (2=1n.) pra-
molded insulation

2.5%cm (1=1n.) pre=
@0 lded insulatiaon

Z.5cm (1=in.} pre-

malded insulaticn

FERE]
B2
efzs
§s-31
sa-z|
“1




TAELE &§=2., ASBESTOS MATERIALS IM MEDIUM SCHOOL (continued)

Location of
asbestos

Amaunt of

ashestos-
containing

raterial

T'_-'I:Il--il'lﬂ
thickness
of asbestos

Cailing

Gymnasium

Furnace

Airducts
45.7-ca (18-in.) beams

S=cm {2=1n.) hot water
pipe

752 a? (8,100 ft?)

8.4 =* (%0 ft=)

46 n? (495 ft2)
152 & (630 ft)

41 m (135 ft)

1.3-¢a (0.5=in.}
sprayed=on materfal

S-ca (2-1n.)
trowe] led-on sate-
rial

0.6-ca (0.25-1n.)
corrugated paper

i.8-ca (1.5-%n.)
sprayed-on material

0.6-ca (0.25-1m. ]}
corrugated paper
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TABLE 6-3.

ASBESTOS MATERIALS IM LARGE SCHOOL

Location af
asbestos

Amount af
asheitos

Type and
thickness
of asbestos

Hafn building
Baflers (2}

Stean piping :
Exposed 7.6=ca (3=in.)

Concealed S=ca {2=in.)

Concealed 2.5-c= (1-in.)

Hot-water piping
Concealed S-ca (2=in.)

Concealed 2.%=c= (1-in.)

Structural steel
25.4-cm (10=ip." uans

15.2-ea (6~in.) beass

Calling

Cafeteria
Boiler

Steam piping
Exposed 2=1n.

Concedled 1-1n.

93 o (1,000 ft3)

42.7 & (180 )
ik e (1,200 ft)

1,219 m (4,000 TL)

242 m (800 fr)
30.5 = (100 ft)

1,067 m (3,500 ft)

15,240 = (50,000 ft)

21,089 m® (227,000 ft2)

9.3 »* (100 r&2)

26,6 m (B0 ft)

91.4 m (300 ft)

T.6=ca {31-fn.)
trowe ] lad=on
matarial

2.5ca (1-in.)
premoided Insu-
latien

2.5=cm {1-1n.)
presoided fnsu-
Tatian

2.5-cm (1-in. )
premolded fnsu
lation

0.6=cm {0.25-1n. )
corrugated paper
0.6-cm (0.251n.)
corrugated paper

6.4-cm (2.5in.)
sprayed=on
material

3.8-ca (1.5n.)
jprayed=on
material

1.3-ca {0.5in.)
sprayed-on
material

&.4~ca (2.5in.)
trowel led=-on
material

2.5-ca (1=in.}
presolded
insulatfon

2.5 em (1-in.)
premolded insu=
lation

{continved)
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TABLE B-3, ASBESTOS WATERIALS IH LARGE SCHOOL {contfinmued)

Type and
Lecation of Amount. of thickress
asbestos asbestos of ashbestos
Leiling 1,672 o (18,000 ft2) 1.3-c= (0.5=1n.)
sprayed-on
material
Gymnas fum
Furnice 18.6 =2 (200 ft2) E.4-ca (2.5-1n.)
trowelled=cn
¥ material
Afr ducts 102 =2 (1,100 f2) 0.6-cm {0,25-1n.)

45.7-ca (18-in.) bea=s

S-em (2-in.) hot water
pipe

427 = (1,400 ft)

91.4 = (300 ft)

corrugated paper
3.8-cm (1.5 0n.)
sprayed-on
material

0.6-cm (0. 25-1n.)
corrugated paper
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TABLE §-4, MODEL PARAMETERS FOR SCHOOL RENOVATIONS® | aa gil
—_ =
| -
inall gchool model %EEgl
Building s ze 2 4,013 = (43,200 M%) s
Asbestos resoved l
Celling 51 =3 {1,800 fi3)
Ashestos waste generated 45 Mg (50 ton)

Medium schoal model

Building size 11,408 »* (122,800 ft?)
Ashastos removed
Ceiling 131 m® (4,631 ft2)
Aebestas waste generatad 118 Mg (130 ton)

Large school made |

Building size 25,176 at (271,000 i)
Asbestos removed
Cefling 289 =¥ (10,208 ft3)
Asbestos waste generated 257 Mg (284 ton)

%ncapsulation of the asbestos ceilings is an alternative to asbestos
rescval, Mo sibestas is resoved and no Asbestos waite i3 generated.

=10




4k |

SEREZ)

§2=2=)

For each of the school renovation medels, encapsulation of the ;“‘E;E EI
asbestos-containing material 15 an alternative to removal and r_ep'lqe:q- EE;

ment af the ceiling, gn §§I

Models developed for the desclition of the schools give the - 3 E“—:I

escunt of ashestos that Sult be resoved prior ta wrecking (see Table 5-5). l

Demolition #1011 be carried out with a front-end loadar for the small
school and by ball anrd clam and front-end loader for the medium schoal.
The large school will be demdlished by ball and clam,

£.1.1.2 Honhousekeening Residential Buildings. Momhousekeeping
résfdential structures refer to buildings offering nultiple accommoda=
tions for long- or short-tera residents and include hotels, motels,
dormitories, fraternity and sorority houses, and similar facilities,
Hotels are an exasple of nonresidentisl housekeeping buildings. They
offer lodging and typically meals, entertairment, and varicus personal
services to the public. Most hotels are multistory, stoal-frame
buildings that, in addition to lodging facilities, contain a kitchen,
restaurant, and bar; ballroom or suditorium; meeting rooms; registration
desk and offices; shops; and mechanical area.

Asbestos was used in the matals for fireproafing of steel frames;
for thermal {nsulatfeon on boilers, steam piping, valves, and fittings;
for thermal insulation of hot water piping; and for acoustical finsula=
tien on ceilings.

roIsdiy |

Twe models, a small and a large hotel, were ceveloped to represent
the demolition and rencvation of hotels. The first 1s a large, 196-rooa, -
12-story structure and the second is a small, 96-room, S=-story structure,
Both mode]l hotels are of brick construction with steel frases.

The large hotel model 15 approximately 35.5 m (130 #t) high and
has a floor area of 1,712 m® (18,432 ft?) on each story. The hotel
has a basement contafning twe boilers and other mechanical eguipsent.
Table 6-6 1ists the asbestos materials in the hotel. Model paraneters
for the demolition of the large hotel are given in Table 6-7. Desoli-
tion will be by any of three mathods: 1splesion, ball and clam, and
floar by floor,

E-11




TASLE 6-5. MODEL PARAMETERS FOR SCHOOL DEMOLITIONS

tmall school sadel

Building area
Asbestos resoved
Bailars
Ceiling
Pipes
Asbestos waste genarated

Medium school modal

Building area
Asbestos remaved
Ceiling
Boilers and furnaces
Pipes and ducts
Structural stee)

Asbestos waste generated

Large school modal

Building area
Asbegtos removed
Ceiling
Bollers and furnaces
Pipes and ducts
Structural steesl
Asbestos waste generated

4,003 m? (43,200 ft3)

0.6 =3 (21 1d)
51 2 (1,800 ftd)
0.9 =? (30.7 ft?)
46 Mg (51 tan)

11,408 =2 (122 BOO f:3)

131 =7 (4,829 ft1)
1m? (58 fl‘l
7 = (235 i)
77 | (2,724 1)

134 Mg (214 ton)

25,176 m® (271,000 f:2)

289 = (10,208 fL3)
3 = (312 ft2)

9 o? (320 fri)

523 o (18,482 fe3)
719 Mg (B15 ton)

g=12
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TABLE 6-6. ASBESTOS MATERIALS IN LARGE HOTEL a2 a :;.
[ = -
Typa and £ = Egl
Location of Amgunt of thickness | e
asbestos ashbestos of asbestos s s EE I
- =
Boflers (2) 80 =2 (BEO ft?) 7.6-¢ca (1-in.) |
trowelled=-on
materfal
Steam piping r———
sed 7.6-ca (3-in. 110 = (360 ft) 2.5-ea (1-in.)
st { ) presolded
insulatian )
Concealed 5-cm {2-in.) 152 m (500 ft) 2.5~cm (1-in.) "F
premolded
insulation w‘
Concealed 2.5-ca (1-in.) 752 = {2,600 ft) 2.%ea (1-in.) S
preaoided R
fnsulation
Hot-water pipin
Concealed 5-4:2 {2-in.) 252 m (BED ft) 2.5=em (1-1n.) 4
premalded
insulation
Concealed 2.5-cm (1=in.) Tz m (2,600 ft) 2.5-¢m (1-in.)
premlded
insulation
Structural steel
30.5-cm (12-1n.) coluans 914 & (3,000 ft) T.6=cm (3-in.)
T trowel led-on
material
15,28-cm (6=in.) beans 13,716 m {45, 000 ) 1. 8=cm {1.51in.)
trowalled-on
material
Cefling g =t (3,750 ft2) 2.5ca (1-in.)
sprayed=on
| : material
—r—
|
¥
i
!
E~-13




TABLE &-T.

MODEL PARAMETERS FOR DEMOLITION OF LARGE HOTEL

Building area

Atbestas removed
Bailers
Pipes
Structural steel
Ceiling

pinestos washe generated

20,549 n? (221,184 fi?

6.1 m? (215 ft3)
9.9 =3 (348 ft?)
471 m? (16,825 fe3)
8.7 m? (308 ft3)

440 Mg (486 ton)

TABLE 6-8, MODEL PARAMETERS FOR RENOVATION OF LARGE HOTEL

guilding area

Ashestos removed
Ceiling
Fipes

Asbestos waste generated

20,549 a2 (221,184 f12)

g g? (313 1Y)
1= (30 1)

§ Mg (10 ton}

TABLE §-9. ASBESTOS MATERIALS IN SHALL HATEL
Type and
Lecation aof Ameunt af thickness
ashestos ashestos of asoastos
Boflers 41 =2 (440 1t2) 7.6-cm (3-in.]
trowelled-on
gaterial
steam piping
Exposed 3-1m. 6.6 m (120 ft) 2.5-ca {1-in.)
premolded
{nsulatian
Concealed 2-in. 51.8 m (170 ft) 2.5ca (1-in.)
presalded
{nsulation
Concealed L-in. 274 m (900 f) 2.5=cm (1-1in.)
prenolded
insulation
Hot=water piping
Concealed 2=in. 8.4 m (290 i) 2.5 (1-in.)
prencided
insulation
Cencealed 1-1n. 274 = (900 &) 2.5 cm {1-in.)
pramolded
insulatien
Celling 223 =t (2,400 fe2) 2.5-ca (1=in.)
: sprayed=on
material

=14
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Rengvation af the Targe hotel will consist of removing the 338 n?
(1,750 ft?) of asbestas-containing material an ceflings, replacing
that material with a nonasbestos material, amd replacing the existing
asbestos insulation on 110 m (350 ft) of exposed steds piping. Hodel
parameters for the large hotel rencvation are given in Tabla &6-8. The
small hotel is approximately 18,3 = (60 ft) high. The arsa of the
ground floor {3 approximataly 2,604 m¥ (20,000 ft*), and the area of
floors two through five is 936 & (10,080 #£2) per floor. The hotel
has a basement containing two boilers and other eguipsent.

The asbestos material in the small hotel is shown in Table 6-9.
Model parameters for the demolition of the small hotel are given fin
Table 6-10. Demolfticn will be by either ball and clam or flaar by
floar.

Renovation of the snall hotel will censist of replacing the
223 m? (2,400 ft2) of aspestos-contiining materials on cailings and
replacing the existing asbestos insulaticn on 36.6 m (120 fe) of
exposed 7.6-cm (I=in.) steam piping. Hodel paraselers for the seall
hotel rencvation are given in Table &-11.

§.1.1.3 Stores, Mercantile, and Other Commercial Buildings. A
small grocery and a sedium departzent store were selected to reprasent
this class of bulldings. 5

6.1.1.3.1 Grocery. Grocery stores seil staple foodstul s,
househald supplies, meats, produce, and dafry products. They are
typically housed in single-story buildings that may have & basemant
sechanica] roos. Asbeéstos was used in grocery stores as thermal
{nsulation on heaters, boilers, and piping systems.

The model nru:lfy-ii contained in & single-story brick building
with & floor area of 260 m® (2,800 ft¥). The building has a partial
basement that contains a bailer and cther sechanical equipment.

Table £-12 shows ashestas materfals that the grocery contains.

Models were developed to represent the demolition and ranavation
of a small grocery. Demolition will ba car="2d out by a front-end
loader. Table 6-13 presants model parameters for Lhe grocery demali-
tion. Eenovation of the model grocery will censist of replacing the

6-15
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"TABLE §-10. MODEL PARAMETERS FOR DEMOLITION OF SMALL HOTEL

Butiding area 6,440 m® (69,320.7¢7)
Asbestos resoved
Bailars 1.1 = (110 fr3)
Pipes 5.2 o (185 ft?)
Cailing 5.7 = (200 ft3)
Structural stael 157 m® (5,542 )
Agbestos waste gensratad 152 Hg (168 ton)

TRELE 6-11. MODEL PARAMETERS FOR RENOVATION OF SMALL HOTEL

Bullding area 6. 440 22 (69,320 ft2)
Ashestos resoved
Ceiling 5.7 & (200 1)
Pipes 0.3 & (10 1t3)
Asbestod waste generated £.4 Mg (6 ton)

6-16
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TABLE 6-12.

ASBESTOS MATERIALS !

N SMALL GROCERY

Lacation of
ashestos

Araunt of
asheitlos

Type and
thicknass
of asbestos

gofler

Bofler stack

Steam piping
Exposad S-em (2=1n.)

Concealed 2.5%ca {1-in.)

Hat water piping

Concealed 2.5=cm (1-in.}

9.3 m® (100 ft?)

1.7 =2 (40 ft2)

21.3 m (70 ft)

30.5 = (100 ft)

12.2 m (40 ft)

7.6=cx (3-in.)
trowelled=on
material

3.8-cm (1.5~fn. )
presolded
insulation

2.5em (1-in.})
premolided
imsulation
2.5=cm (1=in.)
premolded
insulation

2.5=ca (1-in.)
premo | ded
insulation

TABLE £-13. MODEL PARAMETERS FOR DEMOLITION OF A SMALL GROCERY

Building area

Asbestos removed
Boiler
Stack
Piping

Asbestos waite generated

260 =2 -(2,800 f43)

0.7 m® (25 ftd)
0.1 = (5 ft’l
0.3 m? (11 red)
0.9 Mg (1 ten)

TABLE §-14., MODEL PARAMETERS FOR REHOVATION OF A SMALL GROCERY

Building area

Asbastas resoved
Bafiler
Stack
fipe

Asbestos waste generated

260 =? (2,800 fr2)

0.7 m? {25 ft?)
0.1 s (5 ft“i
0.1 m (3 ft2
0.8
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asbastos insulatfon on the bofiler, bailer stack, and exposed stean
pipe with 3 nonasbestos insulation. Table 6-14 presents sodel param-
gters for thy grocery renovation. =

6.1.1.3.2 Dezartsent store. Departsent stores sell a wide
variety of goods arrangéd in several départnents and range in size
from one= and two=story buildings to buildings of five stories or
more. Asbestos materials may be found in decorstive and acoustical
ceiling treatasnts, in ther=al insulation on boilers and piping, and
in fire-protective coatings on structural stieel.

Models were develeped to represent the demolition and renowatfon
of sedium-sized department stores. The department store is contained
in a two-story brick builaging with & relnforced concrete frame, The
building also has a basenment that houses a boiler and other mechanical
eguipeent. The basement and each above-ground story have a floor area
of 2,035 m® (21,900 ft?). Table E-15 shows the asbestos materials in
the department store.

Demalition will be by either ball and clam ar floor-by-floor
demalition. Table 6-156 prasents mode) paraseters for demolition of
the mediun-sized de, . .meént store,

Renovation of the mode] department store will consist of replacing
the existing boller and the therzal insulaticn on all exposed stream
piping. A1l thermal insulation will be remeved froa the boiler before
it fs dismantied and remaved, Table 6-17 presents model parameters
for the department store renavation.

6.1.1.4 Multiunit Dwellings. A s=all and a sedium apartsent
building were selected to represent multiunit dwellings. The inall
apartment building is a S-family apartment building and the medium
apartment 15 a 50-family apartment building.

The five-family apart=ent building is a Tow=rise structure of
wood frame cemttruction. It 1s a three=stary structure with a partial
basement. Each stary has 4 floor area of 232 m* (2,500 ft2), and the
basement has & floor area of 69.7 a® (750 fi?), A boiler §s lecated
in the basemént. Asbestos was used as decorative and acoustical
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TABLE 6-15. ASBESTOS MATERIALS IM MEDIUM DEPARTMENT STORE
Type and
Location of Amount of thickness
asbestos asbestos of asbestos
Haller 9.3 m? (200 ft?) 1.6-ca (3-1in.)
trawal led=on
material
Stack 5.6 af (80 ft3) 3.8-ca (1.5-1n.)
trowellied-on
materfal
Stezn piping

Exposed S-ca (2-in.}

Concealed 2.5ca (1=in.)

£7.9 m {190 ft)

183 m (600 ft)

S=cm (2-in.)
premolded
insulaticn
§-ca (2-in.)
pramolded
material

TAELE £-16. MODEL FARAMETERS FOR DEMOLITION OF A

HMEDIUM DEPARTHMENT STORE

Building area

Rghestos removed
Boiler
Stack

Piping
Asbastos waste generated

6,104 m¥ (£5,700 ft?)

0.7 =3 (25 t:lg
0.2 @ (7.5 ft3)
1.0 =@ (36 ft1)
1.8 Mg (2 ten)

6=19
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TABLE &-17.

MODEL PARAMETERS FOR RENOVATION OF A

HEDIUM DEPARTMENT STORE

Building area

Asbestos removed
Bo ler
Piuing

Asbestos walle generatad

6,104 m? (E5,700 f12)

0.7 &3 (25 ftd)
0.1 =* (10.6 ft3)

0.9 Mg (1 ten)

TABLE E-18. ASBESTOS MATERIALS IN SMALL, FIVE-FAHILY APARTMENT BUILDING

Lecation of
ashestos

Amount of
asbestos

Type and
thickness
of ashestaos

Boiler

stack

Steam piping
Exposed S-cm (2-in.)

Concesled 2.5 cm (1=in.}

Cailing

7.9 =* (8BS ft7)

4.6 m® (50 T2}

2.7 m (140 ft)

B4 m (210 Tt)

E97 m% (7,500 ft?)

S=cm (2-n.)
trowelled-on
saterfal

§-ca (2-1n.)
trowalled-on
material

&=cm (2-in.)
preac|ded
insulatien
S=em (2-1n. )
presoided
fnsulation

0.6-ca
{0.251n.)
sprayad-on
material

TRBLE 6-13.

MODEL PARAMETERS FOR DEMOLITION OF
SMALL, FIVE-FAMILY APARTMENT BUILDIKG

Building &red

Asbestos remgved
Bofier .
Stack
Piping
Ceiling

Asbestos waste gererated

786 s (8,250 fi?)

0.4 ® (14.2 ft3)
0.2 e (B.2 1)
0.5 m¥ (16,6 ftd)
4.4 m3 (156 &)
§.9 Mg (5.4 ten)
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celling treatments and as thermal insulation on boilers and steas
piping. Table 6-18 snows the asbestos material in the small apart=ment
building.

Hodels were developed to repregent bath the gdemolitisn and reno-
vation of a five=fanily spartemant building. The apartment model is to

be demalished by either of two methods: ball and clam or floor by

floor. A1l asbestos materials must be resoved prior to desslition.
Table £-19 gives model paraseters for the demalitien of the s8all
apartaent bullding. In the rencvation model, the decorative cailing
coating s to be replaced for the entirs building. Table E-20 presents
scde] parameters for renovation of the s=all apartment building.

The S0-fasily spartsent Euwilding is a 10-story bwilding of steal
frame construction. The buflding has a basemant housing the heating
system and other equipment. Each story has a floor area of 464, 5 nt
(5,000 ft2). Asbestos was used as decorative and acoustical ceiling
treatments, thermal insulatfon on boilers and steas piping, and fire-
preafing on steel columns and besns. Table £-21 shows the ashastos
materfal in the 50-family apartnent bui 1ding.

Models were developed for the demalitisn and renovation of the
Bedivm apartpent building. The apart=ent building will be demalished
by isplosion, ball ard clam, or Moor by fleor. Table 5-22 glives
Eodel parameters for demolition of the apartment building. For the
renovation sodel, the asbestos ceiling covering will Be resoved and
replaced with nonasbestos materfals, Table 5-231 presents model param-
eters for renovating the medium apart=ent building.

6.1.1.5 Petroleum Refinery/Petrachemical Plant. Petroloum
refineries ware selected :u'r:prcsunt this class of structure. Refin-
erfes separata and convert crude ofl and internediates to produce a
variety of fuels, lubricants, asphalts, road ofls, and feedsitock for

other processors; e.g., the petrochemical imdustry. Asbestos was used
extensively as thermal fnsulation an equipment and pipes to help
maintain high-process tesperatures and high-fluid temperatures in
piping. '
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TABLE 6-20. MOOEL PARAMETERS FOR RENOWATION OF SMALL, FIVE-
FAMILY APARTMENT BUILDING

pawy) Guraq

Building area 766 a? (8,250 fi¥)
Aibastos resaved

Calling 3.4 87 (135 ft?)
Asbestlos waste generated ; 3,9 Mg (4.3 ton)
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TABLE 6-21. ASBESTOS MATERIALS IN HEDIUM,
50-FAMILY APARTMENT BUILDING

vorsay |

Type and
Location of Amount of thickness
asbestos asbhestos of asbestos
failar 52.7 = (567 ft2) S=ca (2-1n.)
: sprayed-an
material
Stack 15.8 o® (170 f£2) S=ca (2-1n.)
sprayed-on
: material
taam piping
Exposed S-cm (2-in.) 85.3 m (2A0 ft) 5-em (2=1n.)
premalded insu=
lation
Concealed 2.5-¢m (1-in.) 426.7 m (1,400 ft) S5=ca (2-1n.)
premalded insu=
latian
Ceiling 4,645 n? (50,000 ft2) 0.5-cm (0.25-ca)
SpTEYEE-On
saterial
Structural steel
30.5-cm (12=1n.) columns 670.6 m (2,200 ft) 7.6=cm (1=1n.}
sprayed=on
material
15.2-cm (5-1n.) beanms 2,159.2 m (7,084 ft) 3.8-cm (1.5-1n.)
sprayed-on
material
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TASLE 6-22. MOOEL PARAMETERS FOR DEMOLITION OF AsFE_ I
MEDIUM, SO-FAMILY APARTMENT BUILDING = E Eil
il
Building area 4 54% m¥ (50,000 r:3) oa5®s l
8525
Asbestos reseved S 5'
Boiler 2.7 =3 (9455 f'l.f','! =
Stack 0.6 =¥ (28.3 ft*) I
Piping 2.4 m? (B5.5 L)
Ceiling 9.5 m3 (1,041 f1?)
Structural steel 130.8 m? (4,522 ft3) e
Ashestos waile generated 148 Mg (153 ton)

TASLE §-23. MODEL PARAMETERS FOR RENOVATION OF
MEDIUM, S0-FAMILY APARTMENT BUILDING

Lo/ d+H

Building area 4,645 m@ (50,000 fe2)
fsbestos removed

Ceiling 29,5 m? (1,041.7 ft3)
Asbestos waste generated 26.2 Mg (28.9 ten)

TABLE E-24. ASBESTOS MATERIALS IN SMALL REFINERY

Type and
Lacation of Angunt af thickness
asbestos aibastos af asbestos

Boilers (29) 4po af (4,400 fe?) (each) 7.6-cm (3-in.})
trowelled-an
material

Tanks and vessels (60) 186 =? (2,000 f£2) (each) 7.6-ca (3=in.)
pramolded
material

Pumps (19) 1.7 st (18 ft2) (each) Secm (2-1n.)
- presolded
{nsulation

10-cm (4=1n.) piping 109,728 m (360,000 ft) B=cm {2=1m.) .
premalded
insulatien

B=23
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Models were developed to represent the desolition and rencvationm “";'E = gl
of small= anrd intermediate-capacity refineries. & EE
The small-capacity refinery processes approximately 50,000 barrels E;;.._I
of crude ofl per day. Refinery processes fnclude the following: E » EEI
m
. Atsaspheric and vacuum distillation of crude I
. Fluid catalytie cracking

HF alkylatien/gasoline sweetening
Gas concentration/sulfur recovery
Gasoline fractionation

Aromatics extraction

Catalytic reforaing.

The refinery has 1E6 pumps and 17 compressors {n hydrocarbon servics
and 29 process heaters and boflers. It has 70 process vessels, 50
storage tanks, and sbout 900,000 feet of piping. Asbestos materials
in the small refinery are thown in Table 5-24; 10 percent of the
pumps, 50 percent of the tanks and vessels, and 40 percent &f the
piping are insulated with asbestos material.

The intersediate-capacity refinery processes approximately 200,000
barrels of crude oil per day and consists of the following processes:

rorsey |

Atmaspheric and vacuem distillaticon of crude
Salvent decarbenizing
Saurwater exidizing
Aramatics extraction
Thersal hydrodealkylation
Maphtha cesulfurizing
Catalytic cracking

. Acid-gas treating

- Sulfur recovery

. Gasoline sweetening

. Fractionating
Hydrogen sanufacturing
Alkylatfon =
Maphtha hydrotreating
Catalytic reforming.

This refinery has 411 pumps and 37 compressors in hydrocarbon service

and 49 process heaters and boflers. It has 290 process vessels, 200
storage tanks, and approximately 3,500,000 feet of piping. The inter
mediate-capacity refinery contains asbestos materfals as ;m-m in .
Teble 6-25; 10 percent of the pumps, S0 percent of the tanks and

§=24




TABLE 6-25. ASBESTOS MATERIALS IN MEODIUM REFIMERY

Lecation of
asbestas

pawpy Bupaq

Boilers (49)

Tanks and vessels (245)

Puops (41)

10-ca {4-1n.) piping

Type and
Anount of thickness
asbestos of asbestos
409 =% (4,200 re2) (each) T.6=cm (3=in.)
trowelled=on
material
186 m? (2,000 f£2) [each) T.6-ca (3-in.)
pressided
insutatien
1.7 =® (18 rt2) (each) S=ca (2=fn.)
premalded

insulatieon

S=cm (2=1n.)
presolded
insulatian

426,720 = (1,400,000 1)

TAHLE 6-26G. HODEL PARAMETERS FOR REFIMERY DEMOLITION

=21l rafinery

Asbeitos removed
HBaflers
Tanks and vessals

Pumps
Piping

Asbeitos waste generated

Hedium rafinery
Asbestos removed
Boflers
Tanks and vessels
Punps
Piping
Asbestos waste generated

303 m? (31,500 ftd)
850 m? (30,000 fi?)
1.6 m? (57 ft3)
2,569 o3 (34,250 fed)

1,958 Mg (2,170 ton)

1,526 m? (52,000 &3
3,469 =@ (122,500 ftd)
358 =¥ (173 i)
10,373 =F (388,528 fid)

- 6,842 Mg (7,542 ton)

TABLE E-27. MODEL PARAMETERS FOR REFINERY MAINTEMANCE

Saall rafinery
Asbastos removed

P‘!p..‘ 7.4 ﬂ-: 125\2 f:-aj
Asbestos waste generated 0.5 Hg (7.3 2on)
Mediun rafinery
Asbestos removed
Pipas 7.4 m? (262 )
Asbastos waste gensrated 6.6 Hg (7.3 tan)

6=25
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vessels, and 40 percent of the piping are fnsulated with asbestos
matarial. :

Each of the rafinery models i3 to be totally desolished by dis-
assimbly. A11 ashestos saterials must be removed and disposed of
during deralition. Table 5-25 Presents mocdel paraseters for the
refingry desalitions,

Each model rafinery also wil] conduct maintenance (renovation)
activities that iavalve asbestos remaval. In both the small and
eedium refinery, maintenance will consist of remsoving 457 & {1,500 ft)
of 10-cm (4-in.) diameter stasn piping located above graund., Table g-27
presents model paraseters for the maintenance activities,

B.1.1.6 Electric Utilities. Steam-electric-generating plants
aften used asbestos saterials &5 thermal intulation in fodgfl=-fuel-
Tired waiertube bollers and 23dociated turbines, valves, fittings, and
piping. I

Models were developed to Tepresent the demolition and renovation
(zaintenance) of small and sediua power plants, The first madel is a
seall, 12-MW power station. Asbestos materials in the s=all power
plant are Tisted in Table 8-28. The medium pewer plant s a 200=-pM4
plant and co ni asbestas materfal as shewn fn Table 6-29. Complete
cemolition of the two power plants is to be carried out by disassenh]ing
the unit. Model paraseters for the power plant desalitions are given
fn Tables 5-30 and §-11.

Rerovatian (afntenance) wil] consist of the overhaul of the
turbines and associated piping at each plant. Model parameters for
the power plant maintenance activities are given in Tables 6-32 snd
6-33. :

6.1.1.7 Industrial Builafngs. Industrial bufldings house many-
facturing and the processing ar procuresent of goods, merchandise, raw
materials, or food. Boilers are an important part of =any industrial
cperations. Becauie of the prevalence of boflers in fndustrial plants
and because thermal fnsulation 13 used on boilers and their associated
steam and hot water piping, model boflers wire developed to represent
Lhe occurrence of stbestas in Incustrial buildings.

6-26
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TABLE &-24.

ASBESTOS MATERIAL IN SHALL, 12-MW POWER FLANT

Type and
Lecation of Amount of thicknest
ashestos ashestos of asbestos
Eailar 74 m® (BOO ft=) 7.6=ca £3=in.)
premaided fnsu=
latien
Tursd 1 e? (30 1) 7.6-cm (3-1in.)
il ( presolded 1nfu-
lation
Pipes 457 =m (1,500 fe) 7.6-cm (3-1n.)

Hiscellaneous

19 s (200 fi?)

premolded insu=
Tation

7.6-ca (3-in.}
preaalded insu-
lation

TAELE 6-29,

ASBESTOS MATERIALS IN MEDIUM, ZDD-HW POWER PLANT

Locatien of
asbestos

Asgunt of
asbestos

Type and
thickness
of asbeitos

gofler

Turbine

Fipes

Miscellaneous

1,189 m* (12,800 ft2)
18.6 m® (200 ft?)
6,096 m (20,000 ft)

232 ot (2,500 ft1)

7.6=¢m (1-in.)
premolded
fnsulation

7.6=em (3=in.)
prenalded
insulatieon

7.6=cm {2-1n.)
presslded
insulation

T.6=ca [1=in.}
premolded
insulation

E-27
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TABLE 6=10. MODEL PARAMETERS FOR SMALL, 12-MW
POWER PLANT DEMOLLITION

Ashestos removed

gaile 5.7 a? (200 ft3)
Turbine 0.2 =2 (8 ft2)
Fipes 10.6 = (375 1)
Miscellanecus 1.4 (50 fe2)
Asbestos waste generated 16 Mg (18 ton)

TABLE 6-31. MOQOEL PARAMETERS FOR MEDIUM, 200-Md
POWER PLANT DEMOLTION

Asbestos remaved

Boiler 91 w® (3,200 ft?)
Turbine 1.4 = (50 1)
Pipes SE5 m? (19,600 fr3)
Miscellaneous 18 m® (525 ft3)

Asbestos waste generated 256 Mg (326 ton)

TAPLE §-32. MODEL PARMETERS FOR SMALL, 12-Md
POWER PLANT MAINTENANCE

Asbestos removed

Turbine 0.2 = (8 f13)
Fipes 1.1 = {38 ft3)
Asbestas waste generated 1.2 Mg {1.3 ten)

TABLE 6-33. MODEL PARAMETERS FOR MEODIUM, 200-M
POWER PLANT MAINTEMAMCE

Asbestos resaved

Turbine 1.4 =22 (50 ft2)
Fipes £6.2 m? (1,990 fc1)
Asbestos waste generated 51 Mg (57 ton)

G-2A
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Hodels were ceveloped to represent maintainance and demalition of
a small and medium boiler in & small and medium Industrial building,
respectively. Beiler demalition is done in the context of demaliticn
af the {ndustrial building. Asbestos materials inm the small and
medium indusitrial buildings are shown in Tables &-34 and 6-35, respec-
tively.

Demelition of the boilers is to be carried out by dismantling and
removing the bailer. A1l asbestos materials must be removed frem the
boiler, plpe. and exhaust duct before they are dissantled and resoved.
Table E=16 presents model parameters for the boiler desalitions.

For the rengvatien or maintenance models, the boilers will be
repaired, which will invelve removal of asbestos on boilers, bofler
stacks, and a small asount of steam piping. The asbestos on eost of
the stean piping is not affected. Table £-37 presents medel parameters
for the bailer maintenance/repair work.

6.1.1.8 Single=Unit Dwellings. Single=unit dwellings provide
basic living accomsodations for & family. These dwellings norsally
contain cooking and dining facilities. sleeping quarters, and areas
for lefsure and recreational activities. They are mostly one- or
twa-story wood frame structures and often heve a partial basemant
fUrRace rooE, :

Asbestos has been used for 3 wide variety of applications in
private homa constructiens. Scme applications have been commsn, while
others have been anly occasfonal. The follewing Tist summarizes
ashestos use in private homes:

. Furnace and pipe insulation.

. Floar coverings (V/A floor tile and paper backing for athar
floar coverings).

- Raofing products (asphalt shingles, ASC shingles, and roafing
felts).

. 51ding materials (ASC shingles]).

. Tape joint and spackling compounds.

E-29
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TASLE 6-34. ASBESTOS MATERIALS IN SMALL INDUSTRIAL BUILDING

Type and
14| f Aaount of thickness
L:E:q:::su ashosios of asbestos
Bailer 139 =2 {1,500 ft1) 6. 4-cm (2.571n.)

15-ca (6-in.) steam pipe

Bofler exhaust duct

layered papar
and trowelled-on
aaterial

1582 = (500 ft) T=em (L.2=1n.)

prezalded insu=
latien

19.9 a? (214 fe3) 1.3-cm (0.5-1n.)
trowel led-on
saterial

TABLE 6-35.. ASBESTOS MATERIALS IN MEDIUM INDUSTRIAL BULLDING

thicknes

Location of Amount of thickness
ii;titgt ashestos of ashestos

Bofler 4929 =* (10,000 ft2) G.4-ca (2.5-1n.)

30,.5-em (12-in.) steam pipe

Bofler exhaust duct

layersd paper
and trowelled=an
material

i 1,500 ft 3=ca (1.2-1n.)
Sy : presalded insu-
l1ation

£1.2 = (580 fii) 1.3-em (0.5-0n.)
4 trowelled-on
material
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TABLE &=-26, HODEL PARAMETERS FOR INDUSTRIAL = E;_l
BUILDING BOILER DEMOLITION E'_ = gl
L=
Small industrial batler § = EE*I
Asbegtos removed t I
Boiler 8.8 & (312 Ft:;
Pipe 2.2 m* (70,5 ft
Exhaust duct 0.3 m? (A5 1t
Asbestos waste generated 10.1 Mg (11.1 ton)
Medium industrial bofler _:n
Asbestos remaved "P"
Boiler 59 m3 (2,081 1t3) xJ
Fipe : 13.3 = (471.2 1t2) —
Exhaust duct 0.8 =3 (28.3 1Y) E‘
Asbedtos waste generated 65.1 Mg (71.7 ton)

TABLE 6=37. MODEL PARAMETERS FOR INDUSTRIAL BUILDING
BOILER MAINTEMANCE

5mall industrial befler

Afbestos removed !

Boiler 8.8 2* (212 1t3)
Pipa 0.1 o (1.5 1tY)
Exhaust duct 0.3 = (A.5 t3)
Asbestos waste generated 4 Mg (4.5 ton) ;
Medium industrial boiler
Azbestos removed .
Boilar 59 m? (2,083 1t3)
Pipa 0.2 m* (6.5 Tt3)
Exhaust duct 0.8 ? (28,3 Tt}
Aibestos waste generated 25 Mg (29 ten)

=31




T Walibeard (used for fireproofing between living area andg
arrached garages).

Textured eqaiiing paint.
Ceiling tile.
Wall and ceiling fnsulation

Furnace and pipe fnsulation, tape joint and spackling compounds,
ASC shingles, and textured celling paint were used widely in home
censtruction and are considered friable satarials. Fleor coverings
amnd aiphalt roofing products also were used frequently but are not
coniidered friable because the asbestos is bound tightly in the products
and would not be released signifficantly during demolition. Asbestos-
containing wvallbocard, ceiling tile, and wall and ceiling insulaticon
wire uied infrequently in private heme constructien. All are
congldered friable.

Three eodels of single-unfit dwellings were selected as representa=
tive of the class. ANl three have the same structure but differ in
the ¢xtent to which ashestos-containing products were used in their
canstruction., The structure for each model 1% a one-story wood frame
bullaing with a floor area of 120 = (1,288 ft2), a partial basement
with & floor area of 20 =2 (215 ft2), and an attached garage with a
floor area of 10.8 &2 (116 ft?), The quantities of asbestos products
in sach mode]l are shown in Table 6-38.

ODemalition of each model is to be accompiished with a bulldozer.
HModel parameters for the private home demolitions are presented in
Table &-39.

Renovation of each modal will inwelve remaval of different quanti-
tiegs of asbestos. In Model A, the asbestos {nsulation on the furnace
i3 to be replaced with a nonasbestos insulation. In Model B, the
a3bestos furnace injulation i3 to be replaced and the asbestos-covered
SuUtts dre to be removed and replaced with & nonasbestos-covered ductwark.
The ssbestas-coversd ceiling fn Model € will be replaced. Maodel
parameters Tor the private home rencvations are presented in Table G6-40.

E-12

gge-sl
SIEER
dg=izl
;EE:I
Hi
252

“

voIsey |




TABLE 5-38. ASBESTOS MATERTALS IN SINGLE-UNIT DWELLIMG

Location of
ashestos

ampunt of
aibestos

Type and
thicknets
of asbestos

Model A

Furmace

12.7-¢a (5=in.) ducts

Model B

Furnace

12, 7-cm (5-im.) ducts

walls (interior)

Model £

Furnace

12, 7=cm (5-fn.) ducts

Walls (exterior)

Ceiling

6.7 m? (72 ft¥)

18.3 = (B0 fr)

6.7 mt (72 f1?)

18.3 m (60 Tt}

10.4 =t (112 Tt2)

6.7 (72 1t7)

18,3 = (60 fr)

110 m? (1,184 ft2)

120 o (1,288 M%)

7.6=cm (3-in.)
trowe | led-an
material

t-ca (2-9n.)
preso]ded
insulatian

7.6=cm (3=in. )
trowe ] led-an
paterial

E-ca (2-1a.)
premolded
insulation

1.6=ca (0.6=1n.}
wallboard

7.6=cm (3-in. )
trowelled-on
patarial

Gpm (2-1n.)
preaoided infu=
lation

0, 6=-em (0.3=1n.)
AfC shingles

1.3-ca (0.5-1n.)
sprayed-on satarial
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TAZLE 5-39. MIDEL PARAMETERS FOR DEMILITION OF a :gl
SENGLE=UNIT DWELLINGS g-gﬂ'.-
1A 5 s 22
B e
— Fg
Asbestos removed = ? E I
Furnace 0.5 = (18 ft2) '“'I
fucts 0.5 a2 (18 fr3)
Bsbestos wasta gemerated 0.9 Mg (1 ten)
Model B
Asbestos resdved 5 a3 3
Furnace 0. {18 ft
Oucks 0.5 m3 (18 ft3) -
Walls 0.2 =3 (6 ftd) ;j
Asbestos waste generated 1.1 Mg (1.2 ton) —
Model € B
Asbestos remgved
Furnace 0.5 m? {18 ft3)
Ducts 0.5 =¥ (18 ft3)
Exterior walls 0.7 m? (25 ft3)
Ceiling 1.2 m? (54 1t3)
Ashestos waste generated - 2.9 Mg (3 ton)

TABLE 6-40. MODEL PARAMETERS FOR REMOVATION OF
SINGLE-UNIT OWELLINGS

Madel A
Ashestos removed
Furnace 0.5 =@ (18 ft3)
Ashestos waste generated 0.5 Mg (0.5 ten)
Model B
Ashegtos resoved
Furnace 0.5 m® (18 1t3)
Ducts 0.5 =* (18 1)
Ashbastos waste generated 0.9 Bg (1 ton)
Madal C
Ashestos removed E 1
Celling 1.2 o (54 113)
Asbestos wastie generated 1.4 Mg (1.5 ton)




6.1.1.9 Ships.

6.1.1.9.1 Passenger ships. Passenger ships are large vessels
norsally driven by steas power. They are equipped with bailers,
turbines, and associated piping and equipment that require thernal
insulation.

Aghasteds insulation 15 lecated on steam and hot water pipes and
fittings, feedwater pusps, evaporalors, turbines, and condensérs.

Ore model was developed to represent a maintenance activity on a
crufse ship. Maintenance consists of tha avarhaul of two turbines an
a 22.6B0-Mg (25,000-ton) cruise ship. Overhaul requires remaval of
asbestos insulatfen fros turbines and related pipes, valves, and
fittings. Tabla 6-41 shows the quantities of ashestos fnvolved, and
Tabla €=42 presents model parameters for the turbine sverhaul.

6.1.1.9.2 Cargo ships. Cargo ships are of many different Lypes
ard clagses, depending on the type of service fer which they were
designed. They range in Tength from about 152 & (%00 ft) to more than
0% m {1,000 ft). When ships are retired from active service, Lhey
are placed in & reserve fleet where, from time to time, thay are
designated for scrap and put up for bids,

Asmestas-containing products on cargo ships consfst of wallboard
ta caver the bulkheads fn the accommodations area and of insulation on
hot water and steam piping and on boilers, tanks, and machinery casings.

One mode) was selected to represent demalition of an average=sized
cargo ship. The sodel cargo ship has a_length of 152 m (500 Tt), a

beam of 18.3 m (60 ft), and a deadweight ef about 5,072 Mg (10,000 ton).

Ths mode]l ship will be demalished by 2 ghip=wrecking crew, who will
remove all a:bn:tns—cun:nthing material bafore dismantling the ship.
Table 6-43 shows the quantities of asbestos materials the sodel cargo
ship contains. Mocel parameters for the cargo ship demolition are
given in Table G-dd.

5.1.1.10 Office Buildings. Office buildings genarally provide
working space fer service-type organizations such as architectural,
engineering, law, financial, and sanagerial organizations. In zddition
to individual offices, these buildings may alsa cantain canference

6-35
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TABLE 6-41. ASBESTOS MATERIALS IM CRUISE SHIP
Type and
Location af Rmaunt of thickness
asbestos asbeitos of asbestos
Turbines (2) 85,7 m? (500 fr¥) 7.6-ca (3-in.}
prenalded
insulation
Pipes 9.1 e (100 f13) 7.6=em [3=in.)
pre=olded
insulation
TABLE 6-42. HODEL PARAMETERS FOR TURBINE OVERHAUL

ON CRUTSE SHIPS

Ajbestos rescoved
Turbines

4.2 o7 (150 ft2)
Pises ’ 0.7 = (25 f13)
Asbostas waite gé . .Lad 4.5 Mg (5 ton)
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TABLE £-43. RSEESTOS MATEAIALS I[N CARGD SHIP - g_:gl
O
Type and 8 = L 5 l
Lacation of Ampunt of thickness i g =_
asbestos asbestos of asbestos J. a §;:§ I
Bulkheads 2,787 m? (30,000 ft2) 0.64-cm (L/4-1n.) ! |

marine board

i t 1,300 m® (14,000 ft3) T=em (2=in.]
gl trowel led=on —
material

Fipes 2,415 m? (25,000 ft3) S=cm (2=fn.)
premolded
insulation

ol 4+H

TAELE 5-44. MOOEL PARAMETERS FOR DEMOLITION OF CARGD SHIPS

Asbestos removed

Walls 18 &> (625 ftd)
Equipment 66 m* (2,313 rt-'lg
Pipes 123 l“ H 3331 fu)
Ashestos waste generated 184 Mg (203 ton)
6=37
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rooms, cafeterias, and support facilities such as draftéing and dupli-
cating centers,

Asbestos was use! in office buildings as aceustical ceiling

boflers, furnaces, and asscciated plpes ard ducts, Office buildings
range in size from small ene-story weed frama structures to large,
multistory, steel frase structures.

Mocels were developed to represent the cesolition and rencvating
of s3411, mediun, and large affice bulldings. The first {s a small,
ore-story building with a steel frame and masonry veneer. The building
s 3 m (10 ft) high and has a floor area of 669 m? (7,200 ft?). The
building has a partial basesent that houses a boiler and other mechan-
fcal equipment. Table 6-45 shows the ashestss syterials in the small
office building and Tables 5-46 and 6-47 present madel parametars for
1ts demalition and renovatfon, Renovation will consist of replacenent
of the ceiling. For the renovation mode], encapsulation of the ceiling
is an altérnative to asbestas removal., Demalition will be by front-end
loader. '

The second office buildi., 5 a mediua, five-stery, reinforced
concrete building with & total fleer area of 3,384 m? (356,000 rt%) an
the five aboveground storfes. The model is 18.31 & (60 Tt} high and
containg & partial basement that houses a boiler and other mechanical
equipment., Table 6-48 1{sts the asbestas materials contained in the
model. Tables 6-49 and 6-50 present model parameters for demoliticn
and renovation of the buflding. Rencvaticn will consist af replacing
the ceiling. For the renovation model, encapsulation of the cefling
material s considered an alternative to removal. Demalitien will be
by ball and clam ar fleor by floor,

The third office building is a large, 20-story steel frase strue-
ture with & full basement. The model is 1 m (200 ft) high and has a
total floar area of 26,756 n? (288,000 fi2) excluding the basemant.

The basesent contains two boilers and ether nechanical equipment,
several storage areas are also located in the bagesant. Table =51
presents the asbestos materials contained in the large office buflding.

E-38
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TABLE 6-45. ASBESTOS MATERIALS IN SMALL OFFICE BUILDINGS

Tyvpe and
Lecation of Amount of thickness
asbastos asbhestas of asbestos
dofiler . 5.3 g% (100 ) T.6=cm (3-in.)
trowel lad-an
material
Boiler stack 1.7 = (40 ft7) 1.8-ca (1.51n.)
presalded indu-
lation
Steam piping
Exposed S=-cm (2-in.) 21.3 = (70 1t) 2.5=-cm (1-in.)
premalded fnsu-
latian
Concealed 2.5-em {1-in.) 66 m (250 ft) 2.5ca (1~in.}
) pramalded {nsu-
lation
Hot water piping
Concealed 2.5-c=m (1=-in.) 30.5 m (100 ft) 2.5 ca (1-in.)
pramalded
insulatien
Ceiling 669 = (7,200 ft2) 1.3-ca (0.5-1n.)
_sprayed-on
saterial
TASLE 6-45. MODEL PARAMETERS FOR DEMOLITION
OF SMALL OFFICE BUTLDIMG
Building area 659 = (7,200 ft2)
Abestos remaved :
Boiler 0.71 m? (25 ftd)
Stack .14 m® (5 ftd)
Piping 0.43 &* (15.3 1)
Ceiling 8.5 o (200 fr?)
Asbestos waste generated 8.7 Mg (9.6 ton)
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TABLE €-47. MODEL PARAMETERS FOR RENOVATION OF g 53'
SMALL OFFICE BUILDINGS 22 a=
|
Building area 665 »? (7,200 fri) E 5 EEI
=
] =
Asbritos resdved | S I
Cefling 8.5 w? (300 rt?)
Asbestos waste genarated 7.6 Hg (8.3 ton)

*Encapsulation 1% an alternative to asbestos removal under which no asbes-
tof is resoved and no E3bestos waste 13 generated.
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TABLE B-48. ASSESTOS HMATERIALS INH HEOIUM
OFFICE BUILDIMG
T
Location af Amount of ti?:k::?:
asbestos ashestor of asbestos
Bofiler 27.9 = (300 ft2) T.6-cm {3-1n.)
trowelled-on
material
stesa piping
Exposed 7.6-cm (3-in.) 36.6 m (120 ft) 2.5 (1-1n.)

Concealed 5-ca (2-in.)

Concealed 2.5-em (1=fn.)

Hot water piping
Concealed S-ca (2=in.)

Concealed 2.5-cm (1-in.)

Ceiling

30.5 m (100 ft)

137.2 m (450 ft)

43.7 @ (150 ft)

137.2 = (450 ft)

1,344 * (36,00 f2)

premolded fngu-
laticn

2.5 (1=1n.)
premalded fnsu~
lation

2.5=em (1-1n.)
premalded {nsu-
lation

2.5=cm (1=1in.)
?remnlded
nsulation

2.5~ca (1-1n.)
presolded
insulaticn

2.5=em (1=in.)
sprayed=on
material

TASLE 6-49. HMOOEL PARAMETERS FOR DEMOLITION
OF MEDIUM OFFICE BUILDING

Building area 3,344 n? (36,000 i)

Asbestos removed

Boflers o1 e? (75 el

Pipes 1.9 2? (66.2 i3}

Ceiling 84.9 = (1,000 £t3)
Asbestos waste genarated 79.1 Mg (B7.3 ton)
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TABLE 6-50. MODEL PARAMETERS FOR RENOVATION OF g-%g_—_
MEDIUM OFFICE BUILDING ' Eaiil
] =5
Builging are 3,344 =® (36,000 f?) g E“§|
Asbestos removed |
Ceiling 84.9 m? (3,000 f13)
Asbestos waste generated 9 Mg (9.9 ton)

qemcapsulation is an alternative to ashestas removal uncer which asbestos
i3 removed and no Asbestos waste |s generated.
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TABLE &-51. ASHESTOS MATERIALS IM LARGE OFFICE BUILDING

Location af
asbestos

Recunt af
asktestos

Type and
thickness
of asbestos

Boiler (2}

Steam pipd
Exposed ??ﬁ-:: (3-in.)
Concealed 5-ca (2=1n.)

Concealed 2.5 on {1-1in.)

Hot water piping
Concealed S5-cm (2-1n.)

Concealed 2.5-cm (1=1n.)

Structural steel
30.5=cm (12-in.} columns

15.2-ca (6-in.) beans

Ceiling

74.3 m? (800 ft?)

110 & (380 ft)

198 m (550 ft)

1,006 m (3,300 ft)

335 m (1,200 fc)

1,006 m (3,300 ft)

1,189 m (3,900 ft)

17,678 m (58,000 fr)

26,756 m® (2BB,000 fi2)

7.6=en-{3-in.}
trowelled-oan
material

2.%c= (1-in.)
?rinﬂlded insu=
ation

2.5-ca (1-in.)
presolded insu-
latien

2.5=cm {1=in.)
promolded insu=
latien

2.5=¢cm (1-in.)
premolded insu-
lation

2.5%ca (1-in. )
presolided
insulation

7.6=cm [3=in.)
sprayed-on
material

3.8=ca (1.5-in.})
iprayed-on
material

2.5%cm (1-in.)
iprayed-on
material
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Tables 6-52 and 6=53 give model parameters for demolition and rencva-

tion of the building. Renovation will consist of replacing the ceiling.

For the renovation sodel, encapsulaticn - the ceiling material is
canslderad am alternative te remaval. Demolition will be by i=plosiaon,
ball and clam, or floor by floar.

£.1.1.11 Hospitals and Institutions. Hospitals and institutions
are designed to prowide overnight care Tor 111, injured, or stherwise
disabled persons. In addition to general care rocas and wards, Lhey
have special areas set aside for emergency treatmént, surgery, and
other special functions. Hospitals and {nstitutions are housed in
buildings that range from soall one-story structures to large, multi-
story structures. Asbestos was used 2as Tireproofing on steel frames;
as thermal insulatien on boilers, furnaces, and piping; and as acous=
tical treatments on ceilings.

Models were developed to represent the demoliition and renavatien
of 32411, medfuvs, and large Rospitals and inztitutions. The first is
small, a 10-bed hospital in & one-stary structure with a total fleor

wa 4,389 =2 (14,400 ft2)., Thae hospital has a partial basement with
a flcor area of 74.3 o? (BOO f£2), A s=all boiler and cther mechanical
equipsent are housed in the basesent. Table 6-54 shows the amgunt of
asbestos materials contained in the small hospital and Tables E-33
E=568 presant model parameters for §ts demalition and renovation,
retpactively. Demolition will be by frant=gnd lcader and renovation
will consist of replacing the boiler, stack, and expoted steam n{ainh.

The second hospital is a mediuvm haspital with 200 beds in a
threa=story stesl frame building. A small separate bullding adjacent
ts the sain building houses twa boflers and other mechanical equipsent
to support hospital operations. The main building is 9.8 & (32 ft)
high and has a total floor arwa of 5,574 &® (60,000 fe?). Table 6-57
shows the ameunt of ashbestos materials in the pedium hespital and
Tables &-58 and 6-53 present medel parameters for demolition and
renovation of the hospital. Demolition will be by bal1l and clam er
floor by Tiocor. Renovation will consist of replacing Boiler, stacks,
and axposed Itess piping.
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TABLE £-52, MODEL PARAMETERS FOR DEMOLITION

OF LARGE GFFICE BUILDIKG

Building area

Asbestos removed
Bailars
Fipes
Structural steel
Cefling

Asbestos waste generated

26,756 =% (288,000 Tt7)

5.7 =2 (200 ft3)
12,3 m? (434 f3)
£08 m3 (21,500 ft3)
875 md (24,000 ft3)

1,162 Mg {1,282 ton)

TABLE 6-53.

MOOEL PARAMETERS FﬂRaREHU?hTIDH oF
LARGE OFFICE BUILDING

Building area

Agbestos remaved
Ceiling

Asbastos waste genarated

26,756 m (28A,000 ft?)

679 =2 (24,000 ft3)
B05 Mg (667 ton)

ll'Er:|.-;,-.u.u‘|.:.t-im-. fs an alternative to asbestos removal under which no asbes-
tos i% removed and no ashestos waste 14 generated.
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TAELE 6-54. ASBESTOS MATERIALS IN SMALL HOSPITAL ' EEE;I
= =|-§'
Type and g :EEI
Location of Amount of thickress BERE l
ashestos asbestos of asbestos i s I
Boiler 9.3 & (100 ft7) 7.6=cm (3-0n.)
trowelled=-on
rmaterial
Boiler stack 1.7 =2 (40 ft2) 3.8-cm (1.5-1n.)
premsalded fnsu-
lation
Steam piping
Expased S-ca (2=1n.) 21.3 m (70 ft) 2.5 ca (k-in.)
premalded {nsu=
lation
Concealed 2.5-ca (1-in.) 128 = (420 ft) 2.5ea (I-in.)
resalded fnsu-
ation
Hal water piping
Concealed 2.5 cm (1-fn.) 183 m (60D ft) 2.5 em (1-in.)
presolded fnsu=-
lation
Ceiling T4.3 m? (BOD ri3) 1.3-en (0.5-1n.)
trowallad=on
aatarial
TABLE 6-55. HODEL PARAMETERS FOR DEMGLITION
OF SMALL HOSPITAL
Building area 1,338 =7 (24,400 Tt%)
Asbestol resoved
Bailer 0.7 o (25 fed)
Stack 0.1 a7 (5 fed)
Fiping 1.4 n* [49.1 ft3)
Celling 0.9 = (33.3 ft3)
Asbestos waste generated 2.8 Mg (3.1 tam)
E-46




TABLE 6-56. MODEL PARAMETERS FOR RENOVATION OF SMALL ROSPITAL

Bullding area

Asbestos removed
Boiler
Stack
Piping

Ashestos waste generated

1,338 m? (14,400 ft?)

71 8d (25 ftY)
14 (5 ft3)

TABLE 6-57. ASBESTOS MATERIALS IM MEDIUM BOSPITAL

Location af
asbestos

Aacunt af
agbestos

Type and
thickness
of asbestos

gofler (2)

tacks (2}

Steam piping
Exposed 7.6-ca (3-in.)

Concealed S-cm (2-in, )

Concealed 2.5-cm (1-in.)

Hot water piping
Concealed S-ca (2-in.)

Concealed 2.5-ca {1-in.)

Structural steel
#5_4-cm (10-in.) coluans

15.2=cm (G=in.) beams

41.8 =¥ (430 ft?)

9.3 u® (100 ft?)

18.3 m (80 ft)

457 m (1,500 fr)

762 m (2,500 fr)

857 & (1,500 ft)

TE2 m (2,500 f£)

2,865 m (9,500 ft)

4,389 m (14,400 ft)

7.6=ca (3-in.)
trowelled-on
material

2.5cm (1-in.)
premolded insu=
latfen

2.5 ¢cn (1-in.)
presaldad fnsu-
latian

2.5~ca (1-in.)

presaided insu-
lation

2.5 ¢ea (1~in.)

premaldad fnsu-
lation

2.5-ca (1-in.)

presclded iniu-
Tatian

2.%em (1=in.)

premolded fnsu-
latfon

G.4-¢ca (2.5 1n.)
sprayed=-on
paterial

3.8=cm (1.5-in.) .

sprayed-on
material
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TABLE &-E8.

MODEL PARRMETERS FOR DEMOLITION OF
MEDTUM HOSPITAL

fuilding area

Asbastor removed
Bafler
Stack
piping
structural stesl

pshastos waste generated

5,574 m* (60,000 )’

3,2 & (112 1t?)
0.2 a* (8.3 13
12 = (419 1t3)
322 &3 (11,380 %)

300 Mg (331 ten)

TABLE &-59.

MODEL PARAMETERS FOR FENOVATION
OF HEDIUM HOSPITAL

Building araa

5,574 =* (B0,000 f£2)

Asbestos resoval

Bailar 1.2 = (112 ft?)

Stack 0.2 m? (A.3 ft3)
pipin, 0.1 m? (3.9 fe3)

Aghestos waste generated 1.1 Mg (3.5 ten)
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The third hospital i3 a large, BOO-bed hospital fn a metropolitan
ared. Contained in @ seven-story reinfarced concrete building, the
hospital has a full basement that contains storage areas, two boflers,
and other sechanfcal equipsent. The bullding is 22 & (72 L) high and
has a total floar ares of 29,357 =2 (316,000 fFE2) in the sevenm above-
ground stories (3,530 =* [38,000 ft?] per story). Table 6-50 1ists
the asount of asbestos materials contained in the model and Tables 6-61
and 6-52 present mecdel parameters for demolition and rencvation of the
mocel. DOemolitfon will be by implosien, Ball and clam, or floer By
floor; renovation will consist of replacing the bailaers, stacks, and
axpesed stesm piping.

6.1.2 Hilling

Asbestos milling is the process by which asbestos fibers are
saparated from the raw ore, through efther a dry or wet pracess. The
four existing U.5. plants have annual production capacities ranging
from about 1,000 to B5,000 tons. S0lid wastes are produced in the
fara of mill tailings and baghouse wastes. Tailings wsually are
watted before being dumped ento the disposal pile. whila baghouse
wasteas may be partly recycled to the process or may be wetted and
transported to the taflings pile. Solid waste may be treated with
cheaical dust suppressants to prevent wind erosfien.

Three model plants for asbestos milils are presented to cover the
range in sizes of U.5. nil1s as well as the types of cre processing
used. Two are typically sized plants, ona of which uses a wet milling
process and the other & dry process. The third model represents a
saall, dry mfll. A typical asbestos mill say process ore at a rate of
280 ton/hr and have a production capacity of 65,000 tan/yr of raw
asbestos fibers. Such a plant may operate 6,000 to 8,700 hrfyr and
generate approwimately 270 tonshr of solid waste.

A 322l asbestos mill may process raw ere at & rate of 23 ton/hr
and have a production capacity of 1,000 tonSyr of raw asbestos fibers.
Plants may operate 4,000 to 8,000 hrfyr and generate approximately
22,8 ton/hr solid waste. Table 5-63 presents cperating parameters for
the =odel asbedtos mills.
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TABLE &-80,

ASBESTOS MATERIALS IM LARGE HOSPITAL

Lacation of
ashestos

Amount af
asbestos

Type and
thickress
of agbestos

Bailers (2)
Stacks (2)

Steam piping
Exposed 7.6-cm (3-in.)

Concealed S5-ca (2-in.)

Cancealed 2,5-em (1-1n.)

Hat water pipin
Exposed S-ca ?2-1n,j

Concealed S-ca (2-in.)

Cancealed 2,5-cm

Cailing

83.6 =% (900 fi7)

20.9 m? (225 1t%)

122 m (400 f13)
2,006 m (6,580 ft)

7,315 m (24,000 ft)

127 (400 ft)
2,006 = (6,580 L)

7,315 m (24,000 ft)

1,530 =% (38,000 fr?)

7.6~¢m [3-in.)
trowel led-on
patarial

2.5~ca (1=in.)
presdolded insu=
latian

2.5-¢m [1-in.)
pramalded insu-
latian

2.5=ea (1=1n.)
prenalded insu=
lation
2.5-em (1=in.)
premalded insu-
latiea

2.5-ca (1-in.)
premalded insu-
Tatien

. 2.5=gm {1-in.}

premolded insu-
latfon
2.5ea (1=in.)
preaoided {nsu-
lation

1.3=¢a (0.5-1n.)
sprayed-on
material

=50
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TASLE E-61. MODEL PARAMETERS FOR DEMOLITION as g =
OF LARGE HOSPITAL 85251
3 -
Building area 31,293 m® (316,000 f?) 5352
-
Asbestos removed I
Bailers 5.4 ¥ (225 Tt)
Stacks 0.5 m? (18.8 ft3)
Piping BS.4 m? (3,015 ft?)
Ceiling 44.8 m3 (1,583 1) P
Asbestos waste generated 112 Mg (134 ton)

o144

TABLE 6-62. MODEL PARAMETERS FOR REMOVATION
OF LARGE HOSPITAL

Buflding area 31,29 e® (316,000 f1?)
Asbestos remsoved
Boflars 6.4 @ (225 fe?)
Stacks 0.5 a7 (18.8 i)
Piping 0.7 =@ [26.2 123)
Ashestos waste generated &.8 Mg (7.5 ton)




TABLE 6-861, OPERATING PARAMETESS FOR
ASBESTOS MILLS

Lrall asbestos mill

Plant capacity 1,000 tonfyr
Annual production 700 tons
s81ia waste generated 12,000 tondyr
Annual cperating hours 6,100

Typical asbestos mill

PFlant capacity | 65,000 tondyr
Annusl oreduction 40,000 tons
5alid waste genarated 1,700,000 tonfyr
Annual operating hours 6,240

6-52
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6.1.1 Hanura::uring

6.1.3.1 Paper Hlnufd:turing. The nanufacturing af paper products
1% carried out by processes very similar to those used in other pager

minufacturing operations. Asbestes fibers are mixed with water gnd
other ingredients, and the slurry i3 then processed inta pager.
Exfsting plants have produetion capacities ranging from about 550 eg
140,000 tondyr. In soma plants dry asbestos fibers are dusped from
bags into the process stream, while in other plants pulpable bags are
used and the unopened bags are added to the papermaking process, [f
bag dusping 1s employed, the mixing process must be controlled by

Tecal exhaust ventilation (LEV) systems and theé air gent to a purifying
tystea before baing recycled or exhausted, In these cases, solfiq
waste is generated in the eaigsion control system and by the enpty
bags. Other solfd wastes are generated by purification of process
witiewater, If pulpable bags are used, LEV systems are not requi red
and the only solid waste fs produced through purification of process
wastewater. Baghouse wastes rarmally are returned ts the manufacturing
process, and wastewaker sludge norsally 1s dispesed of at a landfi1].

A small amount ef salid wasta is generated from waste products, but
most of % can be recycled ints the manufacturing process.

Model plants were developed far three sizes of paper manufac-
turing plants. A s=all plant B3y preduce 3,000 to 6,000 tonfyr of
product and consume about 3,750 ta 7,500 ton/yr of raw asbastos fibers,
Annual cperating hours may range fro= 4,000 to 5,000, and solfd waste
generation may range from 4 to 7 tonfyr. Waste 13 hauled to & public
or private offsite landf{11 ar is disposed of onsite.

A typical plant may produce 15,000 ta 25,000 ton/yr of paper and
consume 11,000 to 15,000 tonfyr of raw ashestas fibers. Annual oper-
ating hours may range from 4,000 to 6,000, and salld waste generation
Bay range froam 18 to 30 tonfyr. Waste i3 hauled to an offsite landfill
for dispasal,

A large plant may produce from 65,600 te 115,000 ton'yr of paper
and consume 48,000 ts 85,000 tonSyr of raw asbestos fibers. Annual
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cperating hours may range frea 4,000 to 5,000 and waste genaration =ay
range froa 78 to 138 tenfyr. Waste is hauled to an offsite landfil)
for disposal. Table 6-64 preseénts cperating parameters for the three
sizes of model plints.

£.1.3.2 Frictien fatsrials Manufacturing, The manufacture of
friction materials begins when ashestos flbers are slxed with other
raw materials to praduce a $lurry, wnich 1% Then formed ar malded into
the friction prodect and dried or cured. Finished products Lhen pass
through finfshing cperations and are packiged. LEV systems are used
on many of the operations to control worker exposure to asbestos
fimers., Ewhausts from the LEV systems arw passed through baghouses or
wit serubbers. 5olid wastes congist of product scrap, baghouse and
vacuum cleaner saterial, wastewater solids, and empty asbestos Dags.
Eriction =atarial wastes normally are not recycled to the sanufacturing
pracess. ;

Three sizes of model plants were developed for frictien material
sanufacturing. The small model plant has two variatfens: one with
ensite and cre with offsite solid waste disposal. 3Sa2l) plants have a
producticn capacity ranging frem 8OO ta 1,500 ton/yr and consume 320
to 1,000 tonfyr of asbes* Plants operate 4,000 ta 6,000 hr/yr and
generate B8 to 1E5 ton/yr of solid waste. !

A typical friction products sanufscturing plant may produce 2,300
to 4,000 ton/yr of product and consume 1,500 to 2,600 ton/yr of asbes-
tas., Annual operating hours may range from 4,000 to 6,000, and s0lid
waste generation may range from 275 to 440 tonfyr. Asbestos waste (2
dispoged of in an offsite Yandfill.

A large plant say produce 5,000 to 10,000 tenfyr of friction
materials and consume 3,200 to 6,500 tonfyr of asbestas. Annual
operating hours may range from 4,000 to 6,000, and galid waste genera-
tion may range from 550 to 1,100 ton/yr. MAn offsite Tandf111 is used
for disposal of asbestos-containing waste. Operating paraseters for
the three sizes of model plants are given in Tabie &-65.

£.1.3.3 ASC Products Manufacturing., ASC productis consist asinly

of sheet and pipe. The manufacturing process for both products inﬂﬁiull_

6-54
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TABLE 6-64. MODEL PLANT PARAMETERS FOR ASBESTOS = EEE_'
PAPER MANUFACTURING PLANTS g =53 I
Small paper manufacturing plant $ 4 EE I
Praduction capacity 6,475 tonfyr = I
Annual production 3,700 tons
Asbestos consused 2,760 tonSyr {
5o011d waste generated 4.4 tonfyr
Bknnual operating hours 5,760

Typical paper manufacturing plant

roIdsy |

Preduction capacity 32 400 tonSyr
hnnual production 18,500 tons
Asbestos consumed 13,800 tonfyr
Solid waste generated 22 tonfyr
Annual operating hours 5,760

Large paper manufacturing plant

Production capacity 130,000 ton/yT
Annual prodection 74,300 tons
Asbestos consumed 5,450 tan/yr
talid waste generated B9 ton/yr
Apnual operating hours 5,760

6=55




Typical friction =materials sanufacturing plant
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TABLE B-B5. HODEL PLANT PARAMETERS FOR ASBESTOS § Eg I
FRICTION MATERIALS MANUFACTURING PLANTS z El
- S L =]
$aall frictfon saterials manufacturing plant | 'I
Production capacity 2,450 tanfyr l
Annual production 1,250 tons et
Asbestos consumed BOO tonSyr
S5o0lid waste generated 135 tanfyr :..E
Annual operating hours 5,520 :x-]
.g
Production capacity 6,000 tanSyr
Annual production 3,100 tons
Asbestas consused 2,000 tonfyr
Solid waste generated 340 tonfyr
Annual arr  Ling hours 5,520

Large friction materials sanufacturing plant

Production capacity 14,700 tonfyr
Annual production 7,500 tons
Asbestos consumed 4,800 tonfyr
$011d waste generated - 825 tonfyr
Annual cperating hours 5,520

b=26




nixing of asbestos Fibers with ather ingredients to form a slurry,
which fs formed into sheet or pipe and than deied or cured. The
products may then pass through one or mars Tinishing oparations.
5011d waste {3 generated by scrap material, baghouse and vacuum eleaner
wastes, wastewater solids, and espty bags. Because plant sizes do not
vary greatly across the fndustry, model plants represant typical ASC
pipa and sheet nanufacturing plants. Each model plant has two varis-
tions: ocnsite and affsite selid waste disposal.

A typical A/C pipe manufacturing plant say preduce 75,000 to
125,000 ton/yr and censume 15,000 to 25,000 ton/yr of raw asbestos
fibars. Annual operating hours may range froa 5,000 to 8,000, and
annual solid waste generation may range from 1,000 to 2,000 tons.

A typical A/C sheet manufacturing plant may produce 5,000 to
10,000 ton/yr ef ASC sheet and consume 1,250 to 2,500 tenfyr of raw
dsbestos fibers. MAnnual operating hours may range from 5,000 to
2,000, and annual solid waste generation may range from 250 to 500
tons. Table 6-66 presents operating paraseters for the model plants.

6.1.3.4 V/A Floor Tile Manufacturing. In the manufacturing of
V/A flaor tile, raw asbestos fibers are mixed with ather ingredients
te form a slurry, which is formed into sheets, calendared to desired
thickness, cooled, and cut ints squares. Dry asbestos fibers may be
emptied into the process or fibers may be fntrocuced fn wncpened bags.
Most product scrap i3 recycled fnto the nanufacturing process, so
s01id waste generation is extramely small, Solid waste consists
mostly of baghouse and vacuum cleantr waste and of emply bags when bag
emptying 15 practiced. Model plants wers developed for small and
typical cperations. Waste dispesal for bath medels fs fn an affsics
landfi11.

A small WA floor tile manufacturing plant may preduce 5,000 ta
10,000 tonfyr of tile and corvuse 500 to 1,200 tonfyr of raw asbestos
fibers. Annual operatimg hours nay range froa 4,000 ta 7,000, and
solid waste generation may range from & to 7 tenfyr,

A typical WA floar tile plant mav produce 20,000 ta 0,000
ton/yr of product and consuse 2,400 to 4,800 tonfyr of raw asbestos
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TAELE G-66. HWODEL PLANT PARAHETERS FOR
A/ PRODUCTS MANUFACTURIKG

Typlcal ASC pipe panufacturing plant

Productian capacity 150,000 ton/yr
Annual production 100,000 tons
Ashestos consumed 20,000 tonyr
Solid waste genarated 1,500 tonfyr
Arrual oparating hours 7,344

Typical AFC sheet manufacturing plant

production capacity 10,000 tenfyr
Amnual production 7,000 tons
Asbestos consumed 1,750 ten/yr
Salid waste gentrated 350 toafyr
pnnual eperating haurs 7,334
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fibers. Annual operating hours may range from 4,000 to 7,000, and
solid waste generation may range from 15 to 30 ton/yr. Table 6-67
presents cperating parameters for two sodel plants.

6.1.3.5 Asbestos-Reinforced Plastics (Phanoiic Molding Compourds).

pawy) Buaq

Asbestos fibers are added to phenclic molding compounds to provide
strength, durability, and dimensfonal stability. ODry asbestos fibers
are added to the other ingredients in dry form, and the mixture i3
then processed into the plastic products by molding or extrusicn.
Products may pass through several finishing eperations after forming
and curfng are completed. Dust-generating operations are controlled
by LEV gystems, which typically are vented to baghouses. Solid waste
consists of baghouse waste, scrap product, and espty bags. Baghouse
waste typically s recycled intos the manufacturing process. Other
solid waste normally fs dispased of in an offsite landfi11. Model
plants were developed for small and typical manufacturers of phenolic
molding compounds. A small plant say produce 300 to 800 tondyr of
reinforced plastic and consume E0 s 120 tanSyr af raw asbestos fibars.
Annual operating hours may range from 3,600 to 7,200, and annual waste
generation may range from 18 to 16 tons.

A typical plant may produece 1,500 ta 2,500 tonfyr of reinforced
plastic and consume 300 to 500 tan/yr of raw asbestos fibers. Annual
aperation hours mdy range from 4,000 to 8,000, and solid waste genera-
tian may range from 90 ve 150 ton/yr. Table G668 shows operating
paramglers for the two madel plants.

6.1.3.6 Ceatings and Sealants Manufacturing. Asbestos fibers
are nixed with other ingredients, eastly asphalt materials, to ferm
the end product for this 1ndu:iry segment. Dag opening and mixing
processes are exhsusted to baghouses. Baghouse waste i3 recycled to
the sanufacturing process, so the enly salid waste ta be disposed of
is empty bags, which normally are landfilled offsite. Because existing
plants do not vary substantiaily fn size, a single model plant is used
to represant 2 typical coatings and sealant manufacturer,

Annually, a typical plant may produce 3 to 6 sillion gallons of
procuct and consume 1,200 to 2,400 tons of asbestos.  AnnAus! cperating
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TABLE G-67. MODEL PLANT PARARMETERS FOR
/A FLOOR TILE MAMUFACTURING

taall V/A Meor tile manufacturing plant

Praduction capacity 16,000 ton/yT
Annual production 9,000 tons
Asbestas consused 1,000 ton/yr
solid waste generated & ton'yr
hnnual cperating hours 6,000

Typical ¥/A floor tile manufacturing plant

Production capacity 50,000 tonSyr
Anpual productien 30,000 tons
Atbestos consumed 3,600 tonfyr
talid waste genarated 22 tonfyr
annual operating hours 6,000

Yo+l i |
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TABLE §-58. MODEL PLANT PARAMETERS FOR PHENOLIC
MOLDING COMPOUND MANUFACTURING

$=al] phenolic molding compound
manufacturing plant

Praduction capacity BOD tonfyr
Annual production 450 tons
Asbestos consumed 90 ton/yr
Salid waste genarated 25 tonfyr
Arnrual operating hours 6,000

Typical phenolic melding compound
manufacturing plant

Production capacity 3,000 tandyr
Annual production 1,800 tons
Afbestos consumed 360 tonSyr
Solid waste genarated 100 tonSyr
Annual operating hours 6,000
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hours aversge about &,000. Nao data are available conceraing the
guantity of empty bags for dispesal. Table E-89 presants cperating
paramaters for the sodel plant.

5.1.3.7 Gaskers ard Parkings Manufacturing. Asbestos gaskels
ire produced by the coobination of asbestos fibers with cther ingredi-
ants to form a mixture that §s calendared fnte & dhaet and Cut to

desfired shapes. S5olid waste from the process consists of scrap productk,
baghouse wastes, and empty bags. Packings are made by fmpregnating
dry asbestos yarn with lTubricants and braiding the yarn into the
packing, which is then calendared to desired sizes and shapes. Product
scrap is the major source of solid waste, which is dispased of in
offsite landfills. A =ode] plant was cevelcned to represent a typical
manufacturer of asbestos packings and gaskels. A Upical plant may
produce 400 to 800 tonfyr of product and consume 340 to £80 tenfyr of
asbestos. Annual operating hours may range from 4,000 to 8,000, and
annual waste genmerated may range from 18 to 36 tons. Operating param-
eters for the sodel plant are given in Tadle &-70.

6.1.3.8 Asbestes Textiles Manufacturing. Asbestas textiles
generally are manufactured by the conventional dry process wied in
other textile cperations. A Sww.: fraction is produced through & wet
process whereby asbestos fibers are eixed into a slurry, which 1% then
extruded to form yarn., 5019d waste i3 generated by produect SCTip,
baghouse waste, and espty bags. Some of the baghouse wastes are
recycied inta the manufacturing process. A model plant for asbestos
textiles was developed to represent a typical existing plant. A
typical plant may produce 200 to 500 tonfyr of asbestos textiles and
consume 170 to 425 tonfyr of raw asbestos fibers. Annual cperating
hours may range fros 3,000 to &,000 and annual solid waste generatian
may range from 10 to 25 tons. Waste may be dispesed of either onsite
or of fsite. Model plant operating paraseters are given in Table &-71.

6.1.3.9 Chlorine Mznufacturing. One of tha major chlorine
manufacturing metheds enploys an asbestos diaphraga in the process.
LEV systems are used to control worker exposute in bag opening and
nixing operations. The LEV system exhaust 15 filtered befors being
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TABLE 6-69. MOUEL PLANT PARAMETERS FOR COATINGS =i
AND SEALANTS MANUFACTURING e
gs-21
Typical coatings and sealants Bz -TE I
sanufacturing plant = o I
Productian capacity 10,006,000 galfyr
Annual praduction 5,400,000 gallons
Asbestos consused 2,200 ton/yr

S011d waste generated
Annual cperating hours &, 000

o1l |

TABLE 6-70. MODEL PLANT PARAMETERS FOR PACKINGS
ANU GASKETS MANUFACTURING

Typical packings and gaskets
sanufacturing plant

Production capacity 1,000 wonfye
Annual production 600 tons
Asbestos consumed 510 tonSyr
5011d wastes generatod 27 tonfyr
Annual operating hours &, 000
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TABLE 6-71. MODEL PLANT PARAMETERS FOR
ASRESTOS TEXTILE PLANT .

Typical asbestos textile plant

Praduction capacity 700 tenfyr
Armual production 350 tons
Asbestos consumed 300 tondyr
Solid waste generated 18 tanfyr
Annual operating hours 4,000

TABLE §-72. MODEL PLANT PARAMETERS FOR
CHLORINE MANUFACTURING PLANT

Typical coatings and sealants
sanufacturing plant

Production capacity 450,000 tonfyr
Annual production 260,000 tens
Asbestos consumed : 130 ton/yr
So1id wasta qen-lr:lu_d 130 tonSyr
fnnual aparating hours 7,200
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recycled or exhausted to the ataciphere. The asbestos diaphragms sust
be replaced pericdically and constitute the major source of solid

waste. Other salid waste consists of LEV system f{lters, vacuusm
elegner waste, and espty bags. An offsite landfill fs used Tor disposal
of asbestos waste. A1l of the asbestos consumed in the process must

be disposed of in the form of solid waste. A modsl plant was developed
to represent a typical chlorine manufacturing plant.

Annually, a typical plant may produce 200,000 to 400,000 tons of
chlorine and consume 100 to 200 tons of asbestos. Annual operating
hours may range from 6,000 to 8,000, and annual solid waste generation
may range from 100 to 200 tons. Operating parameters for & typical
enlarine manufacturing plant are given in Table 6-72.

6.1.4 Fabricating Procesies

Model plants were developed for three types of secondary fabrica-
tors of ashestes products: friction products, ASC building preducts,
and ASC or asbestas-silicate boards,

E.1.4.1 Friction Products. Secondary fabrication of friction
preducts mostly favolves rebuilding of autceotive brakes and clutches,
with brakes the major component. Autcmotive brake rebuilding consists
of asplying new brake 1inings on used brake shoes, In the process,
remnants of the old brake 1inings are rescved from the shoes, new
1inings are fnstalled, and the linings are ground to the proper shape.
Solid waste i genarated by remeval of the ald linings and by the
grinding operations.

A typically sized brake-rebuilding cperation may produce 300,000
to 500,000 brake shoes per year. Mo raw asbestos fibers are consused
in the process. The plant may cperate 5,000 to 7,200 nrfyr and ganerate
5 to 8 ton/yr of solid waste, which is disposed of offsite. Oparating

parsmeters for a model brake-shoe-rebullding plant are given in Table 6=73.

6.1.4.2 A/C Building Products. In so=s cases, construction
contractors specify that ASC building products be prefabricated to
aliminate or greatly raduce field fabrication of the products. Pre=
fabrication normally is at central shops operated by distributors of
ASC building products. Salid waste is generated by sawing and drilling
cperations and by praduct scrap. 4
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TABLE 6-73. MODEL PLANT PARAMETERS FOR
BRAKE-SHOE-REBUILOING PLANT

Typical brake-shoe-rebuilding plant

Produciion cepacity BOO,000 shoes/yr
Annual production 440,000 shows
%alid waste genarated 7.35 ton/yr
Annual cperating hours 8,000

TABLE 6-74. MODEL PLANT PARAMETERS FOR
PREFABRICATOR OF A/C BUILDING PROQUCTS

Typical prefabrication of AT
building products

Production capacity 50 ton/yr
Annual praduction 20 tons
501id waste generated 1.4 ton/yr
Annual operating hours 2,400

TABLE E-7"  MODEL PLANT PARAMETERS FOR
Aonoa105 AOARD FABRICATION

Typical asbestos board fabrication

Production capacity 300 tonSyr
Annual praduction 135 tons
Solid waste generated : 35 tonfyr
Annual operating hours 2,400
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A typical prefabricator of ASC builcding products might prefabri-
cate 15 to 10 tonsyr of ASC building products. Annual o arating hours
say range from 2,000 to 4,000, and so01id waste generation may range-
from 2.5 to 5 tonfyr. Asbestos waste i3 hauled to an offsite landfill
for disposal. Operating parazmeters for a typical prefabricatar of ASC
building products are given in Tablae &=74.

6.1.4.3 ASC and Asbestns S1lleate Boards. Both ASC and asbestos-
gilicate boards are used by & numbdr of secondary fabricaters. These
boards are used for exhaust hoods in corrosive atmaspheres, laboratory
furpiture, molten metal flow control systems, ovens, and elsctrical
panels. Larger users of asbestos boards have their own fabricating
shops, while other users have the boards fabricated to specifications
by central specialty shops.

A single mode] plant was devaloped to represent a typical fabri-
cator of asbestos boards. Solfd waste is generated by these fabrica-
tors froa sawing, drilling, and michining operations. The solid waste
may be disposed of in efther onsite or of fsite landfills., A Lypical
asbestes fabricator may use 100 to 200 tonfyr of board. Annual oper—
ating hours may range from 2,000 to 3,000, and solid waste generation
say range from 25 to 50 tonfyr. Operating parameters for & typical
fabricator of asbestos boards are giwen fn Table 6-75.

6.1.5 Waste Disposal Sfites

Asbestas-containing solid waste is generated by demslition and
rengvation activities, by manufacturing operatiens, and by fabrication
of 2sbestos-containing materials. Solid waste frea demclition and
renovation consists mostly of friable asbestos materials removed froa
boilers, vessels, pipes, ceflings, walls, and structural members.
Solid waste from manufacturing operations consfsts of scrap produwct,
baghouse and vacuum cleaner wastes, process wastewater solfids, and
bags eaptied of ashestos. Fabrication of asbestos-containing products
generates baghouse and vacuum cleaner waste and scrap praoduct.

Solid waste frem all of the above scurces noreally 18 dispesed of
at landfills. Demslition and renovation wastes normally are hauled to
publicly or privately cwned landf{11s mear the demalition or remcvation
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serivity. Hauling may be by the contractor or by 4 licensed waste
hauler. Manufacturing and fabricating waste may be disposed of at
ansite landfi11s eperated by the company or at offsite landfills, If
affsite landfills are used, hauling may be contracted to a hauler or
say e done in company trucks by company employees.

Two mode] waste digpesal sites were developed. One i35 a s=all
privately ownad tandfill and the ather is & jarge publicly ewned
1andfill., Both accept wastes Trom many sources.

The =ma11 private Tandfi1l handles the waste dispozal needs of 2
s=all town located neardy., The facility handles approximately 50 tons
of waste per day and enly about 5 tons of asbesios wiste per wiaek.
The landfill regquires that 11 asbestos waste be sealed in plastic
bags and contained in fiber drums. Asbestos waste is unloaded and
cliced with other waste and s covered 4t the end of e2ch wark day.

The public Tandfi11 is a large sanitary Tandfill that accepts
ashestos-containing waste §n a separate area of tha site. All asbestos
waste must be in sealed containers to be accepted by the landfill.
Containers are cnloaded by hand and are covered with earth at the end
of each day. The landfill disposes of spproxisately 1,000 tons of
waste 11y but anly 40 to 50 tons of asbestos waste weekly. The
asbestos waste comes mastly from demolition and renovation wark,

6.2 REGULATORY ALTERMATIVES

This section discusses, in order of increasing stringency, regu-
latory alterpatives to be considered for the asbestas source categary.
The variety of potential asbestos enission sources (e.g., mi1ling,
demolition, and waste disposal), dictates that a variety of control
options be considered in each requlatory alternative. Regulatory
alternatives are susmarized in Table 6-76. Envirgonmental fmpacts are
diseussed in Chapter 7 and costs are presented in Chapter B,
6.2.1 Regulatory Alternative I

This .1“1-11.;“_1.. {s baseline and is the same 35 the Current
MESHAP. Although scme States have adopted their own asbestos regula=
tions, these State regulations are essentially equivalent to the
MECHAP im that States have adopted the NMESHAP by reference, reprinted

6-6A
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the NESHAP in thefir own State regulations, or adopted the HESHAP with 3 % EE=I
some modifications. = =; E 4 l
G.2.2 Regulatory Alternative [1 I ﬁ; Egl
This alternative consists of baseline plus several relatively g?f-?'il-
ainor charges. Under the desolitien and renovation categories, the =% 8 =

fallewing changes in notification requiresents are selected:

Metification by telephone aof intent to demolish or rencvate
at least & werking days prier to comnencement of demolition
or renovation when the escunt of asbestos exceeds the size
eutoff, followed by written confirmatfon postmarked 5 working
days prisr to commencesent.

. Matificatien by telephone of intent to demalish or rencwate
at least 10 working days pricr to commencement of demslition
or renovation whan the aspunt of asbestos is less than the
size cutaff, followed by written confirsation postmarked 10
working days ;rior to commencesent.

Matificaticn by telephone as early 25 passible pricr to
commencement of emergency demolition of a structurally
engound facility in danger of ieminent collapse.

Principal changes here are in the use of the telephone for notifi-
cation of intent to desclfish or renovate and the minimm time between
motification and comméncesant of demclition or rengvaticn. Hewaiver,
the ...oge in the notificatien perfod fs not drastic because allawing
telephone notificatfon reduces lead time and specifying “working days"
rather than just "days® excludes weekends from the notification period.
Writtan confirmation of intent to demolfish or renovate would also be
required but would be received by EPA after the telephone natice.

Regulatory Alternative II would also require sources of asbestos
wasté to ensure the proper loading and containment of waste for trams-
port to disposal sites im arder to prevent funitive asbestos eafssions.
This provisfen would Aot directly regulate transporters of asbestos
waste, nor would it replace the current KESHAP provision requiring
generators of waste to seet either the no visible emission 1imit or
the NESHAP disposal methed requiressnts. Furthersore, wasie disposal
gits owners or operators would be required to report to the Adainistrator

the name of any transporter that arrives at a disposal site with :

6=70




" asbestss waste that is mat acceptable for unloading. This reguirement
would not preciude dispasal of the feproperly contsined waste at the
disposal site. -

Regulatery Altermative II further requires that both active and
inactive asbestos waste disposal sites record permanently the exact
location of the asbestos waste to alert fubure land users of the
presence of asbestos. This infermation would be recorded on the
preperty desd for both active and fnactive sites.

Regulatory Alternative II would regulate encapsulation of asbastos-
covered surfaces with a4 nonasbestos sealant, an activity not covered
by the current NESHAP. Encapsulaticn is a sethod for suppressing the
release of asbestos fibers from suitable asbestas-covered surfaces and
is used as an alternative to removing the ashestas in some instances
becavse i%s inftial cast is low and scme asbestos is {naccessible for
resdval. However, application of tnéaplu1|nts can cause release of
asbestos fibers. Notice of intent ©o encapsulate would be required by
telephone at least 5 working days prier to commencement of encapsulation
followed by written confirmation pestmarked § working days prior to
copmancement. The fallowing inforsstfon would be required for both
the telephone notice and the written coafirsation:

= Mame and address of owner or operator.

Description and locatfon or facility having encapsulation
work dane including the size, age, and current use of the
fecility.

Estimated amount of asbestos matarial being encepsulated.
scheduled starting and completion dates of encapsulation.

This alternative would alse require the erection of barriers sufficient
to contain the work area and the use of space exhaust ventilation ta
maintain the work area under negative pressure. If exhausted to the
cutside &ir, no visible emissfons or air-cleaning devices would be
required.
6.2.3 Regulatory Alternative III

This alternative ncludes all af the control cptions of Regulatory
Alternative II plus additional, more stringent, opticns. Exesption
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from the wetting reguiresents for demolition and rencvatien due %o
freszing temperatures would be deleted and exemption from the wetiing
requirements far renovaticn due to equipsment damage would Bbe changed,
Wetting asbestss prier to stripping vould continue ta be reguired as
the principal methed of controlling astestos emissions, If wetting is
impractical because of freezing weather, potestial for squipment
damage, or unsafe conditions, space axhaust ventilation and collection
system would be required. Any space exhaust ventilation systes would
have to be used in conjunction with an enclosure systes that fsolates
the work ares and allows it to be kept under negative pressure. [T
exhaustod cutdoors, no visible eaissions would be a3llmwed from the
collection system or ft would be reguired to seqt certain sguipsent
standards.

The spraying of all materials containing significant quantities
of commercial asbestos would be banned wnder Alternative 111, except
for resinous and bituminous coatings that centain asbestos and that
are not friable after drying. The standard currently allows the
spraying of asbastos-containing material on #quipaent and machinery,
including friable materials.

To facilitate survefillance, Regulatary Altermative 111 would
require that the generator of asbestos wiste and the waste disposal
site cperator kedp records of all asbestos waste. The waste gemerator
would be reguired to keep records of each waste load, including the
seount, fts destination, &nd the carrier's name. The disposal=site
owner or operator would be required to keep records of each load of
ashestos waste recefved, including the 2smcunt, the generator's name,
and the carrier'd nasg.

Alternative 111 would require that 2 feet of topscil be placed
over asbestos waste as & final cover at inactive asbestos waste disposal
sites and that the cover be vegetated.

This alternative also would require that where asbestos material
has been encapsulated, the lecation of that asbestos material be
ircluded on so=e permanent record so future owners will be sware of
its presence.
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6.2.4 Regulatery Alternative IV

This alternative 15 the most stringent. In addition te the
requirements of Altermative III, it would require high-efficiency
particulate afr (HEPA) filters as final Tilters to a1 air-cleaning
devices used in milling, manufacturing and fabricating, and desolition

apd renavation.

Alternative IV would increase coverage by the NESHAP by reducing
the size cutaff above which owners and operstors of demolition and
renovation jobs muit cosply with the standard. The size cutoff would
be Tewared to 5 Ft?, which would effectively eliminate the exespticn
for apartzent buildings of four or fewer dwelling units.

Asbestos detection recordkeeping would be reguired for demolition
and rensvation. The records would show that prier to demalition or
renovation, the buflding was fnspected for asbestos and would incluce
results of Taboratory analysis {palarized light micrescepy and/or
H-ray diffraction) performed cn bulk samples of materials suspected to
contain asbeftos.

The spraying of all materisls containing asbestos {as measured by
a reference method to be propased), even contaminant ashestas, would
be banned under Alternative IV, except for resinous and bituminous
coatings that contain asbestes and that are not friable after drying.

Under Alternative IV, waste-disposal-site cperatcrs would be
rasponsible for chserving waste unloading fa additfon to measures
required in Alternative I11. This requiresent would ensure that
containers are not unloaded carelessly and that measures are taken
jmmediately if containers break or if the waste is otherwise improperly
unloaded, causing enissions ta the atmosphere.
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